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(2) 

1 

mW:^7- 'J ft A ^ C t ^TiRflSti f ^ ^ 3f /I'M 

[ ia*B 6 ] jiffi^-iijsi^x 7^ -fx\i. ^mim. t 
a-^ur±iB^5XK:5*]cc;-r^^i'j^m«r©iii-r*^»j 



i^ga20 0 2-4 9400 
2 

f ^ ^mnx'A hct ^^mi -r s§«*5 7 fciais©^ 
mmsi^^ti>^m:micisi^x. 

. ±tB#m 3 tctc^mc-m-ix.^xm&m.'f 4 v> njvm 

^' ^ X ^^S-S-r 5 7 X:»Sxf- :/i . 

±fB#ai3n/£i'a*sm(cs-:5i>"t:jifB7*^ iy^)vmn<o 

7 X -5 ^ X^^S^S <!: . 

3 n/t: 7 X tcMlE L fc'^miimxlSifctj:^ 

±iB'a»iS^H!»s?it#Ktc J: o xnm s n^jjam^c 

'affeia«:S-:Jt>T±sB!iftaiift*^iat- S C i (c J: D±IB 
■^^^^ S^ia^® i 4:*it -5 C i -5 7* -< 

-t" A ^m^xsi>mti:nm.fri>m^mi nam 
{rn^rn 1 3 ] m.^i^m^®mn^mt. ^^ibmmt 
i>^mmiL^my^^i> iLt^mkt-ri>mm^ 1 1 (ciBts 

^uwi^tlfcml,n^cm-y^>x±siy'^*Jit)ym^o 
^ X * ^js-r -5 5- 7 x^ax 7" ^» 1 . 



3 

tcii^Wiicm-yi>r±sitmmi:mi-ri> c i tc j: o 

20 

■{V>di )\^m^<D^U t ±iBII 2 ©S^^»a*l3{c J: . 
— y'-r ^m-^-CiSC i*!|#a<!:^-S^*« 1 7 {CiBtl 

^ ^ X 4^®-r * 5 X^S;^ 7^ 5. . 



#^20 0 2 -4 94 0 0 
4 

[ 2 0 ] ±tB A:^r' -iV^ >\'m^\^ 7=-<i^^JVt 

jjB#tti 3 tift^micmrfi^-cisiA^T' 4 V 

JJBfiLtH3nfc'a*&«K:a-:>c>x:±iB*«fe7'^ i^f 

[iij)<]S2 3] A;^f^^$;^?jwm^tD^iia^:g[Hi-rs 
i' ^ X *»«-r s 7 x^^ax ^ 7- i . 

±lB'a»il8^«ji5»*®«c <fc xnm 3 ti;fc±IBfrA:3^d: 

^«r4fiR-r S^PX f- *^tf :/a i/'^ A* 7* ^ s;* 

fftH3nfc±8B7'-/ v^)\^m^(r>^m^Lvcm-^\.^xi:. 



5 

[000 1] 

ME(*{CKU. U-ha>/-?-4fXBPCM(Pulse Code 
Modulation) ^^^'&^liCis\,^X^ At>^}Vm^V:Ml' 

[0 00 2] 

imm^fmiMmx—micmtcn. v-^zrv^if 

[0003] > ^'ftHl-Ct*. 9 

[0004] 

mt^ titer- ■$! liSr L €> A/ D T i-Oif^- 

[0005] Sfc, -y^:/'; >i^miS[CD^?C.57'-< 

cc J; -:>-c ia«e<) jQ: 7= - ©fflr^ L- 7&>tf -5 c t JiJ-c § -r . 

[0006] *:^l«««±©.^.*#ffiLr&3nA:*>© 
[0007] 

[ilS«:M94-r*itfe©^®] 3!»i*>s^*»9i-rsyt 



(4) ^$6820 02-49 40 0 

6 

^urA;^>7^-<i>^^Ht^©i>^x^^SU, s^^a 

Ji/«#©«fmtCjaiEUfc^lft*tf 5 c ids-c^i. 
[0008] 

[^B>a©lliS©J^^] «THBK:-3tir. ^^^B©— 

[0009] (Dm comm<Djm 
H 1 icfcliT — r ^ ^m^^m^m. i o a. 7^ ^ t;^ 

:^^3-!ffi®fflMa{c J: o r^fefig-r J: -5 (cfe 3 nr i^S , 

Ra'^-©fi!j©#4a^ii-^?:.m^5*>©-c*€,. 
[0010] r ^jrto^. ^ :i-m#*!ai«a 1 0 tc 

*5ir>r. -ai^dStmsiJi ittA*iSK?-T,.5&>e«i»&S>i 
20 Nfra«©^J|!l(C©Sltt©J^SS©«^. Mil«6-y:>^ 
©ifiS9B«:-:>(,»T. «a?TS'aiSiS»ffi:^«:i»)-e©^ 

[0011] ^mnmn 1 1 «A:^7:t-T^-^ r- ^ 

D 1 0©C©i^^S!|§4l/cB#ra«J^©a^^^tB^m 

*A;^:t-7=-v a^■r-^D 1 0 ©^iajS?ff^7=- ^ D 1 
1 (132 (B) ) iOr^'^X^ffiglJl 4{c#«&-r^. 
[ 0 0 1 2 ] 3! fc. ^>^^}SaJJl!iai3IJ 1 2 tiA;'?^^^ 

. T.,*>e>fiyi&3nfcH2 (a) tcmrK)]^-^^*^ 
30 -ifDi o«. -ajRsi^wapi \ oy^tnm>m^m 

-3'D12*»WU. cn*^!^^>^^g|51 4{Cfi|^6-r 
■2'• 
[00 1 3] i'^X5J-«SP14«. ^^^^^^fflfmaigpi 
2{cteiir^0ttJ$ti)fc:i--f=^^figjf^r-5fD 1 2tc 

"^■•SADRC (Adaptive Dynamic Ranqe Codinq) (olgSgP 
[00 14] ADRCia!S^I'a»«»9^^-4»Dl 1 

5. c©ADRC0Ka»j, mmm=iHt^vi^^<ox 

ISS-CJl»^WK^il^SCi3!>it?^-5©-C. m^^^it- 

[0015] *«cfi«J«:». 'SlSiSjffiJ^-b© 6 -o© 8 
50 h©r-^f (tlim«jlK0f"-^f) *f 7;^»ISi,.fc^t 



©jg^©^7;^^Sgp 1 4rtt'€-ortSi5ica:wie»nfcA 

D R C EliSaJ-C^ 3 n 5 if - >ffiJS7"- if {cS^t > 

DR=MAX-MIN+1 



(5) !^l32 0 0 2-4 9 40 0 

8 

■ [00 16] CC-C. ADRCIUKgUiJ. ^•9tfi3tl/c 
[0 0 1 7 3 



Q= I (L-M I N+ 0.5) X 2" /DRJ 

[00 18] (CfiE-or. ^iSrt©gAtfMAXi^/^fii ^tf y hCCEffiStl^. 



CO 



^ii-enWx.tJst;-:. h (m=8) r^^snru^^xb 
•rsi. cn6BADRc@88aj{c*jc>-c^n-en*s2 5« 



class = S q 



[0019] CO^'?icUXEMiiT.tc^mm&my'-' 
if^r-en-enqn (n = 1~6) i-rSi, 

[0 02 0] 
[fK2] 

(2) 



[002 1 3 {c^r?il#4lltfr4CiK:<fcO, -e©^ 20^ [0 02 3}^iiW^>*';i5tc». ^i'^X^-K 



Uv9 (q, ~q. ) *5)R-r'&i'^;^*^'^^^::^=i — 

Kclass 5rScmb, ^iSSmsnifci'^Xa- Fclass 

*^-ri'5X3- Kf'-i'D 1 4*^iM^y-t'; 1 5 
Hi^cc (2) scfcfcc^r. njiBaesn/caisSiia 

?^^©tB^P=2-C*S. 

[002 2 3 C<DJ;^{CLT. i'7:^^a»14Wi'-7 30 
2K:fci»-cA*:j--f'-f :4-f"-i»D 1 

0 i6«J •) a 3 f= if D 1 2 {C*Hd 

4*^0. cni^aiMa^*'; 1 5k:«i&ts. ★ 



y' =Wi Xi +Wi Xa +■ 



[002 6] tCm-r«ffliS»*tf ^ C iCCj: ^aiijss 

"7"^:i-f"-ifDi 6 (02 (c) ) ti^x^mmnm 
[002 7] -< 1 0 <Dmm 

i»©j^«c*jc>Ti*a 3 (cij^-r 3 > 1 - ir^Rscc^a 

a^aiOfi, >'<XBUS%:frly"C"CPU2 1. ROM 
(Read Only Memory) 2 2. ^JO^JS^*); 1 B^^ISS-T 
-5 RAM (Random Access Memory) I 5 . St^'SlilSSgp^J 

■eti-ens«i3nft:«^4Wb> cpui i»rom2 



^^^'9X3- F(c>Fftt;^5r FU';^K;ie».3n-rti5 

[0024] ^mmnm i 6 «. ^mmnm^mi i a 

^ i^m^vzf) Dl 3 (x. ~x. ) ^mnyi 

[O 02 5 3 
[11^3 3 



■+w. X, 



C3) 



13. i'^x^fflspi An.if^mmnm 6) itrsij, 

[0 02 8] Sfc. f=-/:tfi-^Ma$SBl OCCti:^ 

5, h •7-5't©B8t?aM*tT5ii<i-r>a»-7*-;^2 
««:*>6 W«*^*tB-r y A-^sy;l. F ^ :/2 8 *W 

A^^A- Ft'-* >^i'iia2 5©-'>- Ff'-/ Xi'tC^J^ji 

50 CO 0 2 9 3 F^v?x^©A;tj* 



(6) 

9 

152 6 ^^>ura^©3-7> K*A:^-r^.c i(cj: 0 . 
CPU2 1 {C>[*L-CH Hc-ot,i-C±3^L/ci'-7X^3>S*!i 

■Ti^-T'-^arT^-^f (A:^*-7'-<5j-f'-i') DIO 

^f'- D 1 6 47*- i^Aattspa 7 */My-cji-aj{cm 

[0 03 0] H.J!)'«:. S4K:t-7=^-f af-m^^SlSl 10 
0«:*JWS^^X^S®)S*!ifflC)J5a*Jll?rS^O. 
7^-/ :*-|i-^tea^g 1 0 ^v^T^ :/S P 1 0 1 
jnji^liKA-Si, i^<X-r->:/SP 1 0 2fctJl,>rA 

;»7:i--7"^^7=-3»D 1 o<o^mm^^mnmmi i 

[003 1 ] c<D»ai3*a/c'aitSi!li»A;^:*--7=-f ^7= 

-*D1 0<D!RFm«:^-r«>©-C*t». 

x^-^A *mnmm^ i o itf^y^^aMsm^ 20 

1 0 « ^ ^ X rj - F «:>FtfS L fc^PMi^^gli^^tfi C i. 

[003 2] 'fdimM^'iv 1 5 *^6^i^ai5nfc^iij 

XT- y 7'S P 1 0 4{C*Jli-C^aiJS»g|J 1 6 © 

- D 1 0 »-e©'a»i»©«FSt{ciait. u fc^sijsi^{c d: 30 
3!p< urA::^j:t-^-f :r5*-ifD 1 o»-e©^*i«# 

M^Mffi^g i0tt::^^5»:/SPi05 Ki^o 

[ 0 0 3 3 ] y:{c. :i--r-< :tmnmmmm. 1 0 ©-ais 

«»ti5SBl lCc*jt:r^A:t»^-7"-^^7'-^&D 1 0©^ 
*Si^©©tB:^{c-3i ^ruil^-r S . 
[0 0 3 4] -TifttJ^. S5{c^-rJ:^>cc. ^i^SW 

1 1 <H 1 ) (*^$&^Sfai^«a^jiR T 1 (CAS i; . 40 

fiattAi*SA;^j^-7^ ^ 5r D 1 0 ^7^-^ AW;^ 
SP2 7«r:^LTAJ3L. )K<:^^f :^SP2RiyfSP 1 

[003 5] ;:<^»:?'SP2K:*ji,»T'a»fc»»maJl 1 

«ffi3&J&^A**-:?'-f*7^-5fDl 0©5%. lEmi^ 
AR l©M#RS^5^**iaSafM#L. Jl«i^AR2 
©m^^)'4-fe'aL''<^i'iU xf^'^:/sP3«:^S, 

[0036] ;^7^^»7'sP3«c*ii»T'a*^K»maji 1 so 



!|$IB2002 -4940 0 
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f-^D 1 0©Si|lS*5-fe'PU-<;l'ifi^c5-9->:7"';>i'" 
B*rai4SD O 1 *>6^-©^{CjEiiH*s-^0 P-<>H/i»a 4 
1^>yy>in^Hlti[ED0 2*^©ffl (J£(T. Cti*-fef 
n i; a:^mti^-Si) C R 1 XomHStom^mx 1 ifclfttH 

[0037] H*{C. -SS^Si^ft^tByD Af ^26^^ 

3n^>«fii«. -fe'ta axra©ffite©«Afiix 1 ^r-gj^ 

>Ptm-c*-S-yp^a;^racR i©Jgi|ii©SAfilx i*^^ 
^liJ; 0 4>?at,^ffii ?c&«^(c«:^7- :/S P 4 {c^ 

5. tE/c. c©tt©«»i*fmr*€,-fe'pi'pxra©« 
«g©iiAigA^4§j:o&ei»{i<b)&s«^. ^limai 

mm (•y->7'v>i'.^j > im&ti>-eaifu:x,mcR 

[0 03 8] ;^f^5':rsP4K:*ii^-c^|g|itWgPl l 
©ftA:ffl[x24%6tii (07) L/. ;^7- f r^'SPSKi^ 

[0 0 3 9 ] y^7-2':?"SP 5{C*jCir'a*Si^»ai§Pl 1 

>^5=- ?:/sP3Riy'sP4ccfci,>rf#?>nfc^SA 

mKlRZ/x2iCMLXf <t)=p( t, -t, ) 
34i^>MSiiK:J:'>r»m3nfc<itc«Afilx J 
ff3&JS^«:*:lix 2 J: 0 fei«C»ffir&S*>5*>*W»rr 

[0 04 0] H*{c. M»f (t) cc*s(,»r. r t, J 
aof rt. J ^«:*:<ix lRc/x2*^l^fe^^^stl/c■^>• 
:^^•;>^/l^raea*^L/t:*^^). «iL«C©<!:*A;^ 
(AM-T'^^tT'-i'D 10) 35^-^^>:7•y 
>^mi&n8 kHz. S^Yt 1 6 bit tm^Ltcm^. 
■fe-u i' p X ra©1f > W 5 ~ 2 0 -9- > :7';l/ i iTj S tB 

•^*5^i,*/c*. rt, jSDfrti J {c*jt,^T4>5~2 
5p<-:>-e*'9. m«c©i#A:^3ti-5m^ (A;^ 

:j--7=^:i-7'-f D 10) *sif>7'';>i';fjgf!S8kH 
S^f^^bl 6b1t illSLfc«^. p = -90«:««fi 

[0 04 1 ] s^icmm <t)=p( t, -t, ) -ca 
2iai©«ir*«TJ:^«:a3nrfco. ^gEM?»f 

<t )=p( t, -tt ) r^3nSffitc«Affix 14m 
D/c«IJ: D fc^:A;«ix 2©fii©a^*!A#C»*i^{C». 

X 1 t SAffl X 2 i <D»mmifi{i>fj: U C i K J: 
9. *S*t0t:jQ:*6*^i5:'a*&ita4«ittl/f#S. Sto 



ii<>^f--^7^s peters. 

[0042] C tlJCj^LTIfc^ffix 2 J&ia^MlBlCC J: o 

■c*3tiSfii«:a:A:iix l %fgDfcffiJ:0 feiSc^ffltAi 
sn5ffl{cs:*:ffix 1 ^mctcmJ:*) i>^im-vi>i,m. 

:mx2 mi ) amm^ti^^-c-aai^uxm (cr 
3 • • • cRn) (Drnmcom^mjcz mi) ^^mm-r 

fe*:fiix 2 <b. V -y'S P 3 ic^\<^xmhfvtcMckM. 

xli{C>FfLT. f (l)=p( t, -ti ) -C^Sn-S 
MatcJ:-oT»ttiSnfcfii(cg:^fflx i *^D/tffl*si9 

WSti^S-CSAfllx 2cD«ia«:i^9ig-r. 
[0043] X?--y7'SP6K:43l>r'^«SCtB^l 1 

». -a^s^o^saMt (•y>:/y>i^^) L^titcscKm 

P'8 tCi^S. 

[0044] Xf".?7'SP7 fC^Jl^T-a^^efflaJ 1 1 

"^Rz^m^m (1^>7•';>e/,•=s) ?:^iigr-^fD 1 
1 (SI) tux. ^'^^^gpi4 (HI) icm:fo-r 

-5. 

[0045] */c. y^T-f :/SP8{cfcl»r'a*giK@m 
3fD 1 0*J^TA:tl34T.yt*»S*>«r«BrTS. CCr5 

Di o*iiKc>-cA:^3nri>^c<!:*^L/rteO. CO 
ifr'SiffetSStttiai itt. xf^«^:7'SP3«:R-3T. A 

tt*-f't:tf~i'D 1 OCOiE^Jg^AR 1 A»6-^nd/a 

:^P^CR 1 ©li»a©S:^filx 1 ?rflDf1^iat-^. 

[0 0 4B] CtlicMLX. XT^-^T-SPSfCfcl^TW 
D 1 0*^rA:^Llf*^t3o/fcC<>:?r*Lr*i»3. c:©<t 

*'a^^»mgpi 15*. x^-:»:/sp2 oK^o-cais 

[0047] — f -^^s P 1 0 i,c:hi,>r^mmw 
*-f^^*9^-^fD 1 0(O^fe, :a«^AR2 me). 

<Dm^m»<DA-=kmmRz/^L. je^^ari m 

6 ) «D<t#fiS»?:-«^0 U'^Jl/i r/'S P 1 1 (C 

[0048]x-f'5.::/'SPi 1 {cfci^r-SUS^ficffigB l 

i»; asfCTjRTJr^tc. :ftM^AR2®4fcii7p;^ra 

CR 1 1 CDlilti<DSA4ix 1 1 «:«IWL. Xf-y :/S P 
3 tPIiliCftAfiix 1 Idi^fe-a^&ijit^lHiycii^^ACC 



(7) !^ra2 0 02-494 0 0 
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ig<iiJ:9fefi:??|nj{ciBii»ii'C*S) JS^{c«. xf^.r?' 
SP 1 2(C^*). ,5^*S**if#6tifc (-r&fe^. iSfil 

J: 0 «>fi:&isitcffii,»ffi-e*s) «^{c», eaffij: o 

[0049];^f^i»7'spi2 {cfc«,>r^ssaj^ i 

1 f*, i^fflffi (tf^ isnfc«:^fitxi 1 

*^^StT.5-«^ai7DXP^CR' KDi^CD-fe'Pi'axPBlC 
10 R' 2<D{iifS©«7«ctfx 1 2**ftai (08) b. 

:?'s P 1 3 (c^-S, 

[0 05 0] X^^;:?'SP 1 3{C*>(,ir^!^StU}g|51 
n*. >^7--?:/SP5 i[5ltt{c;^-f f :/SP 1 i:RO'S 

p 1 2i,as\.>mhtifc^mxmx i i&o'x i 2^3* 

VXf ( t)=p( t„- t.O T'^S*a<E)B5if(tcJ;or 

#w3n?tii«:fiA«x 1 nmctcmiA&Amx 1 2 

«C:(Di*A^3tliA*:t-f'^:J-7='-^iD 1 0*S-y- 
20 >7'y>ysjfi[Sfc8kHz. m^tl 8bit ificei/fc 

p = 90)5:i-i 3*1-5. 

[005 1 ] m^mnmsi 1 1 2; 7's p 1 3 tc 

fct^r, #S*Sm;05f#6*ifc (-rAj:*D%. f ( t )=p ( 

Affix 1 1 €:^t;/cffi3&s^:;^fiix 1 2 i>n<D:f3f^t,c 
i«li<lt?*.2,) JS'&tCtt. Xt^-v^'S P 1 4{c^0. S 

^**n#p.n/c (-r^dctj^. f ( t )=p c t „ - 
t^t)vm.sni,mmicj:-yxnmstitcmicM:kmx 
1 1 *ftDfcia3fts«Afflx 1 2^*}'hn(D^ic&i>m 

30 -CibS) *i^{c». ::<^!7r'"sp 1 2K:te«,>-r. f 
(t)=p( t..-t.i) -cm3n5H»(cj;o-C»W3 
hfcfi{c«::^tix 1 1 **DfcliJ:D *>©©7Sri«ii«:i«l> 
ffi-c*s®:*:fiix 12 (08) *J|j|HJ3n-5*-c-ifai' 

o::^Pb1(CR' 3- • - CR' n ) ©Jgig©«Alix 1 

2 (08) =t^m'r?,o 

[ 0 0 5 2 ] ^^s p 1 4 icuf^^xni^mnrnm 1 
i«. ^i^maym^m iv-i^y<j>if!^.) isnfcSA 

«ix 1 IRZ^mzkmx 1 2IS©7^-5f{c*fb-Ci^?^-;5c 

40 Rytsp 1 5K:i^.5, 

[0 05 3] Xf-i;^SP7K*SC»r'aifS«g»m§Pl 1 
». lil8I«S«r«6l/Aii^fiSx 1 IRtfmXBx I 2 HI 

Di 1 (an tur. f^x^ssBi4 (Bi) cctu 

[0 054] X^r»:/SPl 5tC*Jt>T^ffi»SSt 

mSUi Hi. i^SB3{p6A:^3nr<^.Al;:<— t'./;*-?' 

- 5? D 1 0 *J^TA;^ 3 tl/c*>5*>?:W»fr C C T 
50 ^fD 1 OdSi|lt,>TA:^3tl-CC>SCt4^L."C*>-*). C 



C8) 
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[005 5] cntcStUT. X5"-77'SP 1 5{C*il»r 

a^D 1 o4^TA:*ju<«*>ofcc<h«r«oriji3. c© 

it-aiftiistajai i». ;^7--^:/sp2ok:^ots 

[005 6] COJ: ^ ic. ^WM^^U 1 1 ^ffi^^fa 

1 t?»0 9 CC^-r J: ^ ^C. ^Cfee>3!P^C^i^ENV5. 
Rc;ftia^AR2-C«01 0{cjj^-rJ:^^c. ti^hii^U 

[0057] ;jc{c. m 1 (coiirjiabfc^ai^ga^* 
[ 0 0 5 8 ] la 1 1 {cfcc^r. ^Slil»3 0 iif^» 

©«6apa^ - T^^^T^-^fDSO ?r*!im#^^:7 -f Jl' 20 

3 7 (CSW<b. JPi? 3 7 ffl^l^* 

4 •ir'f- ^ D 3 0 *^S^BItr «b{cW3£lf>:/^wra?l < 
[0 0 5 9] C©JS^. Y;l'4f3 7JC*j 

Cti(ci6D-C±a©:i— ^-r :*-fi-^toai4IS 1 0 ^^31 

5* ^ 1 0 {c*ii»r ■y-> y > ^ysSBK* 

■r*«^. *ttm^^7^jv5»3 7-c»tf>^y>y 

±3^CD5^-7^^ 1 0«C*jl,^TA;»3:i--7^ 

^t'-^D 1 OCDXSUitf'-:>-t'->:/-'V?:ffl^C:i 

^;l/^?3 7-c»7'-^fi;->r^>iP*X^3-&sra?l 

[0 06 0] *>< Ur. ^ Jl-^iS 7{iife 

^ =f7^- 5f 3 0 e>mS(Dra? IffMJICC J: 0 ^ 
a:i-.-7=^:t7"-5'D3 7*^t!SL-. Ctl%-aj*i^^Ui 40 
SS3 1. ^'^;^^SSI5«lWgB3 2RDf^a'JMgtg|5fflUiSB 

[006 1] 1 w*tt«^«7 

3 7*>6«l&Stlfc*S6*-^./ D 3 7 40f3£ 

cDi«??^«c-3t,ir. ig5tcoi>r±^L,ifc'ai»«ificHl*;S 

[0 06 2] -ajsi^ffwgps wx^m.^"^ ■i^'f-ii 
D37<oc<ot ^^astitcmmmmo^^nmmm so 



!RFBa20 02-49 400 
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^7=- ^D3 7 (O^Um&'f'- 3? D 3 
1 1 7;^^Sgf 3 4 (Cfi^i^-rS, 

[ 0 0 6 3 ] tf^:;^mmmm 2 

^ Jl-^ 3 73tPe,e^3n3fc^«:i--f'.^ 
D 3 7 ^«3*ffig|53 1 <D«l^i KfilOl^lfflMi^ 
<C«^i6©J^fi8©«^il«6-5>->:/;U) {C^SHTS 

i^Dsa^ataL. cn*47 7x^sigp3 4{cflfe»&-r 

[0 06 4] i'-^;=^^3-!H^3 4«. ^X^ffiffitUgl53 

2 ictei^r a? ^ :tjfi2Jf$r- 3' D 3 2 (c 

>i*i6-r4'aits^j«?jK7^-df D 3 1 cc-pt^T. ^fe-ass^ 

T-SADRCCAdaptive Dynamic Range Codinq) IslSSgP 
'SM^igS9^7'"3'D3 l©M-r^i'^X3- 
i f 7 ;^ 3 - Klg^ffigU i * 4 . 
[0 06 5] ADRCg|l8SE»'at^^^-t$'D3 1 

■5, c©ADRci5iKgi»*. mscitm^t=&n'^ i><o'c 

[0066 ] :B:ftW(C», -aMilgj^^i© 6 rxD 8 f 

■r-Sii^. 2*'ili'5I^Aj:SJ©i7^X{c^>^L-W:tn 
itfi^r. lHlK±©:&Ji*s^K!&S, -ecr. C©IIJ6 

1 4-c«^©rt3PK:g:W6tifcA 
D R CPSSfflJ-r^S nS-'t^f - l^EEM^- f fca-ut* 
r^'^x^S^rtf^. mtf6o©sigiKa»jj7'-5»«: 
>pti/t:i tf^» h©fi^^b*iltf-rsi. 6o©a#Sigiig 

[0 06 7 ] CClC. ADRC|5I!{Sa5«, WOWSn-t 
MJ^rt©'a*S^©^'f:f-5 i'i'l^>i^^SrDR, 

^4b3- t'^Qthx. ±m<D ( 1 ) ^tmm<Dmnic 

J: 0 . «J^F*3©fe^fiiMA X i S/hfflM 1 N i©ra«:Jg 

©ifiOK7^-^f*^ ^il^nm«8tt7 h (in=8) V 
«lfiSS*iri>Si-rSi. cn e.»ADRCiI!88B{c*j 

[0 06 8] C©J:5«:L/TBEj|S3nfc'atS«iS9^7^- 

^f^-en^tiq. (n = i~6) i-rst. 

n/cSii^MiSg^f-^q-. ^cs-^or. ±a© (2) 

iElfil©SI©=&i«f-r-5Ci{cJ:»p. ^ot/n^;^' (q 
, ) 3&SMT'5^'^X*^t*^^Xa- Fclass?: 
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•5. mi^ic (2) ^(cfci^-c, nwiEfiisn/ca^s^iffi 

[0 06 9] COJC^KOT, i7^;^^SB3 4»i'7 
Mt'- d» D 3 2 {C*tJc:-ra^i|ijJ»g7'- HDSKDi^ 

7 X 3 - K t'- 3* D 3 4 L . c n*^a«M?&S(»m 
[0 07 0] ^mm^nmms e ^ x^}«gp3 4 

lass «K:^0m3n/t:t"7'-< :tjgJK7'-f D3 3 * 

y='Wi xi +w» xi + +w. 
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7^- * D 3 0 <!: ^ffll^T. sEm:^m^itLX 
[ 0 0 7 1 ] TJQ:*>fe> :t7=- ifD 3 7 © 

n1^>:/;^<D^■^-rt'*■e♦^-?*^x^. x, . , x„ 

iLT. ^n-entCptf-y l-©ADRC4lf-pA:IS«© 

©««Oi»^X=i- Kclass*±i^© (2) SC©<t^{C 
*Lr. Jba©J:5«C^^*-7'^*7*-5» 

D3 7©U-<;l'5:-en-etl. x, . x, . x, t 

10 L. ilS#H©l5!®*-7'^:*-7'-$D3 0©U-^JU?:y 

[0072] 
m4] 



C4) 



[%5] 



[0 07 3] i-rS. ^®B9B, w. *J*3e<5^-C* 
[0 07 4] ^SlHl8S30t?tt. e'-7X=i- F»«:. ffi 

»©*-f^^:^-f'-5'tc^*l/t:^s^^T^. f'-n^^m 

y» =wi Xn + w« x»t + w. Xk. 

10 07 6] ifiWC^Stli. m.UK= I, 2. M-C 

*-So [007 8] 

[0 07 7 ] M>n©Jg^> ^aPJlSIBcw, . w„ » [tlt6 ] 

— ;SW{ci^$^%(r>©t?> ^'^i' h-'Ue©^**;^ ★ 

Ck =yk — (wi xn+w« Xk«+ w. x».J 

[0 07 9] (Ci-jr^ai, ({HC. k=1.2." i:!r[0080] 

M) , -^30 mi) - 

e* = i: e'k 



5« p^^i/tfoftSM©*^. ±a© (4) swctitor. >>CSC. 

20 [0 07 5] 



(5) 



(6) 



• (7) 



[0 08 1 ] *JR/h{c^St^<S»**«)S. C>*>i5» ♦i^ibS. C©ti^. 

«/ha«ffiKJ:S»?ffi-C*S, [0083] 

[0 08 2] CC-C, (7) ^{CJcSw. ©(i»»«3ait^ [|»8] 

Se" II r B e k \ M 

' ^ dw i ^ 



5 w i 



= Z: 2 Xk* • e» (1 = 1 , 2 n) 



[0084] * roj tC-rSJi^JC, Sw„ (n=l~ *[0086 ] 
6) [»9 ] 

[0 08 5] -etr. * 



Xti— £ x>i • x.t 
r— 0 



(9) 



[0087] 



Yl = S Xk, • Yk 



»5 SC- [»1 0] 



(10) 
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[008 8] CDi^K:. X^i. Y, i:M&-ri>t 

(8) ^mmi:m\^^x:x^. 



Xi, 


X,. 


• X 1 o 




Wj 




Yi 


X., 

• 

« 


x.« 


Xa. 








Ya 


Xnl 


X.. • 






w. 

> < 




Y« 



(10) 



* 



* [0 08 9] 

mil] 
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4 9 4 0 0 



(11) 



[009 0] <bor^3n-5. 

[0 0 9 1 ] c<o-^m^it. -micjEmism^^mtti 

[0092] ^-c©^s;87=^- mm^-T^-i ty=-~ 

D3 3) (DAtlH^^rVfci^. ^aiMl^ttglSB 6«# 
Fclass t^±^<0 (11) ^(Cn^L'AiiEJi:^* 

tt. »a 3 nfcSi^a!j«s» ( d 3 e ) * y 

1 5 tC|?*>itf, 

[0 09 3] C©J:^^c^S*tToyfc*S*, ^^^^ 
*';i5«:«. &^it^-itQr . v Q. -CMM^ 

r^:*-m#55ii^Mi otctei^rffii^en-s. *i*> 

[0 0 9 4] C<iD<fc^{C. mimmOU. ^^-y'H* 

r. iffi#^iai7^;v3»3 7-ciif§M©ii®*-f'^ 

[0095] y±®«fiKK:*ji^r: ^fff-^saffi 

7^- 5^0 1 o©i^ra?^5^J^-c©aiiSi^*»m-r^, c 

t>-5*>©T\ :t-7^^^®-^Mallgl 0«A:^):t-7^ 
A ^f'-^fD 1 0©S*Sia{ca--3l,^r'e©^'^X?:^^^ 

[0096] ^-fAzirm^ms.^ 1 0 ». ^ab^S 
-7* ^ ^T'-df D 1 0 *^-©i' ^ 

Di ou^oy^nvz]c^\:>it^mmi^m\.^-c^mmm$ 



[ 0 0 9 7 ] ij/c. ^'7xn<o^'mm.^^^-ri>^'B 

10 B#{cfc(,»-C. i4tB©S^j:.S^^IS©#®:t— ^ rJ-f'-^' 

(ci f), :t-7'-f ^m^Ma^Sl 0{c*J^^SA:t)^- 
7'^ 3^7^- 3f D 1 0 (of^T.^mmtmmKmSi^Wi 

[0098] fei±©«fi£(C J:n«. AJ]:ir-f-( 
3f D 1 0®l^jSggMJl8tc*$WS'^iK{c»-:5t,>TA;^ 

a3nfctS*(cS^< ^j^%^i»rA:^=*--7^^ * 
20 f*-$D 1 O*^SI»-rsJ:^{cufcc:iicj:0v A 

r'-f D 1 0 *-SiiS^©:i--7=^ :t 

[0099] t^i6}Lm(DmMmmix.^\.^x{%, ^j— 

^ *«^S5ffl«a 1 0 B:t>*^M»M3 0 cc*si»r . ^ 
>^»fflSP«ItBSP 12.32 RC/WJj|l#gP«tB§|5 1 3 . 

Pl-t^*f=tl/r*-r0i 2JicXHi 3(c^-rJ;^{c. 
aK:«-:JC>rttaJ*lJaP«-^CONTl K CONT3 l 

*^iiEi'^;^^w^amaJi 2' . nigs^a'jsiifsi5«m 
«»aiatfiaR33' tce^srsciKjcOA^^-f'^ 

ir'f-'iiDio. D3 7©^»)ffiOffiH**iJfflrr-5J;^ 

[0100] * /c±a©i^ife©?^m*ii^-c«. 

y'-i'Dl l{cS-:Jl,»-Ci'^x^3-S-<rSJ^^{c-:3t,^-C)£ 
40 2{c*j(,>rA;^>^-7'-<:i-7=-afD 1 0©jK?fJ*>6i'7 

;^^S€tf ^i«{c. 'a^s^staspi i (cfct^r-ajsis 

SSP 1 4 K::tet>t:«g^TS c i tc J: 0 . A*:*--^ ^ * 
T^-^f D 1 0©?Sl^i *©^Jiai©M:J^fC«-:>< i'^ 

[0 10 1] (2)ll2©||i&©^» 

gi 1 i©*H£;^tc^-w#*#6r^-r0 1 4 {c*ji* 
■ca^^msp 1 1 itTjj^^T X , «i ?>et*& ? n/cs 1 

5 (A) (C^-TA^:*— 7=^:t7='--^fD 1 0 «:^3S^ffl 

50 mowm ic<omiM<Djm<Dm^. m^ii6v->^}im 



(11) 
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[0 1 0 2 ] -afSitgllffiSP 1 Hi7^:ir-'^^^^-i' 

D 1 Q<oc<D^iff^mstxfcmmmm<o^imimm 

iAtl^- 5== ^ :i-7=- * D 1 0 (D'SmmmMr- » D 1 

1 mi 5 (c) ) tbxi^^x^mi 4. -af&K^ 
^{iisis 1 1 1 Rzf^m^imnu 1 1 e (c^n^-r 

-2.. 

, [0103] ^mmmMW-m^ 1 1 1 «A;^j3f-f*^ ^ lo 
f^-^^Di oi. sMi^»mgpi i*^6eiif&3n/c^*& 
-n^-^D 1 1 t<D^^mify. cti^iEmimi 1 2 

D i o<Dmmmu 1 1 2 01 5 (b) ) ^rtflmu. c 

[0 104] i/^:^^m^i4it. '^i^mmBr'-i''D 

fflfif*— /•« — >*afefiJE-r -S A D R C (Adaptive Dyna 
nricRanqe QxhncO |p|Sg^<b. ^SJ^W.W^T'-i' D 1 1 

[0105] ADRcmmmt'^w^mi^-'^Di i 

-So C©ADRC@SSg|5«. ®j£WM^t«rtf"5 fc©r 

[0106] tiKSiSa^ioe -Dos 

h©f=-^ Cai^jg[0-r-5f) 4i'^:^;0-SUJ:^ t 30 
2"ii>^IKAi^j:»©4'^;^K:^giUftW*x 

@8S±©sii3&s^K -ecr. cci^jt 
«weffi©e^7;^^SP 1 4-ctt-€'©rtgp{cfaw6n/cA 

Ktb-C 1 l^y h©M^^t€r»f-r-5i> 6o©'a*g;^jS 

[0107] CC-C. ADRCHSSSBJ*. ^U»3W3n/c 
MJ^rt©^f-&^©:5''>f:^5 f f b>y4DR. tf -;»h§!l 40 

^Hk^- K%Qi^-5i, ±35© ( 1 > SiJCfitrjT. ^ 
W3©^liMAX<bdg/jNfifM I N<b©m%f§£$tift: 

tr^ hfit?i^«:^giiora^{t«tf 5. «c*j. ( i ) 
a;{c*$(,»t: { } »/j^.«T©©9Mr«iffl*si«-r 

ioe-pciSj^f^-^fiW, Hg-n^n^^tfsir-^ h (m 
= 8) rflifissnrusi-r^.i. cn€.«ADRC|B| 

[0108] c©J: ^ (c LTJUfasti/caiS^iSS^r- 50 
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i'^-e-ii-enq™ (n = i~6) i^^xt. 4?^x^s 
ifxtc^mme7''-^a, (cs-^c^-c. ±j^© (2) ss; 

~q. ) *5JS'r44'5X^&^-ri'7X3-Fc1ass 
HJL^ ^^llWSnit^'^Xa- Kclass ^^-Ti'^:^ 
3- KT^-ifD 1 A^l^mmL^^') 1 5{C««&^5. 
C©^5X3- Fclass 5*. ^»I^J>'^y'l 5*>6^ 

a'j^^^i5»ffiT^©^*aii/T Fux*^-r. 

[0 1 0 9 ] C©J:'5{CLT. i'^x^e^gpi 4«'a*S 
iHiSSr-^'D 1 1 ©^^X3- Fr-rJfD 1 4ifc^^ 

[0 1 10] ^?Bi)^IBty*U 1 5{c», #4'^:?; 3- F 

tcjtft;^.5^a>j^©42-:, F*si'^x3- Ffcjistie-rs 

T Fu;?i«c-?-*i^e'n^^3ti-r*}9, f^^^^haspi 4 

*i6«*63n-S4'^:^3- F7'-:5'D 1 Aicm-^^.^X. 

isiscsiti 1 Bic^sn^. 

[0111] 1 6». ^mn\i^m> 

1 i{c*jc»rg[W3*i)t'a*Siiijsa^7'-:5'D 1 1 <x, 

y' C©^i9lfity' #W*5%#3n/c^- 

•f ^:i-f^-^?©'S*&|gT=->D 1 16 (Si 4 (C) ) 

[01 1 2 ] L--C. ^insiJ 1 1 7 «. ^mn^w 
ffigpi 1 i*>?.e«&3n/cjfi^ifi^D 1 1 

3»D 1 1 6tcJ:D^il|-r-5C<t{cj:0. 015 (D) (c 

cn*w:*)-r-5. H*«:. ai 6«3j--^y 
*«:^«kaiig 1 0 0 (cfc 5' 5 x^jSfEsaffl©«i 
a^BS*^ u . ai-- ^ :*-m#A!ia«s 1 0 0 »x -5^ 

SP 1 1 2.\C^\.^XK-h^-'f 1 0©^i» 

[0 1 13] ^<f)%m^X\idm,mA>Jl^-'f 'i-^y' 
1 0 ©!^m*^t-fe©-C* 9. 
ffii^SlOtt. Xr-;'^SP 1 1 3K:^-:>-c^^;^^ffl 
gpi 4{cJ:t?^*S«{c»-:Jt,»-C5'5;^^^!WT-S, -eu 

x^-^H nc^^^m^m 1 0 0 tti/ ^:^^m<Di^m 
e,tift:^'^>^3-F^&ffl(r»r^»i««^*y 1 1 5>6 
^J«^*il*tB-r. c©^J«MStt^»^a«:<t»)4' 

$^ 1 0 0Bi»5X3- FCcMJSl^fc^«l»*i8*ffl 

-rcitcjco. c©i#©'a»ita©^«:^aufc5i« 

[0 1 14] ^jaiJ^?Bt>*'J 1 1 5di6SI^Hi3ti/ciF 
Sl^^tt. :/S P 1 1 4 Ccfci»-cQ*sa^iff]?iiSt 
S&l 1 6©^iijai^(cffl(,>6n^. cti(cj:0. A^3t- 
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^7=- 3» D 1 0 (Dwm(o^K.mm i,fc^mm 

#(CJ;0. gfgfr5:t-7=-f ^f'-^f D 1 17 4tfS 
fc*Offfc'5c'ai»i®*'©m34a-S. ;^7=-9P'SP 1 1 4 

»yi$|g 1 0 0 B^< y ::^S P 1 15 (cfei^TA;^ 
1 7 

[0 1 i 5 ] *>< brA*:t"7"-/ :tf'-^SrD 1 Ott^ 
©#S*15St#3tlfcjJ--7'-<:t7"-3»D 1 1 7«C^^3 10 
iX. 7'^:tfi^Ma^§l 0 0«;^7"-y:/SPl 1 

[0 116] ^>C{C. 01 4{C-3l.»-C±aLfc^'a'«^ 

[ 0 1 1 7 ] a 1 0 ^©^!^fc;g^J^^^c|^-^f#€r^^ tr^i^ 
■rsi 1 6{cfc«,»r. ^ssKi 3 Q«. -^^momm* 

^~'f^*r~^Dl 3 0*^«m-^RS:7-/^'l'*3 7K: 

[0118] C©ia^. -iJV^SliCis 

-f^'./^M^^ifflSiai 0 Otcijl^T y^i'SS? 
^it-rSiS^. ^tift^^:7^-»U^f3 7-Ctt1f>7'y 

^^i/^fS 7-^?ttf'-$•9•>::;^;^*X«S•a■ 
[ 0 1 1 9 ] i/T. &mm^^y ^ 3 7 »iSE 

•34^:t-f'^:t7^-^'D3 7*Sfe^L. Ctl*^^ 

[0120] ^^^tfJgP3 1 -OVii 40 

3 7 *'6«t*&3tlft:afe^:*--f'-f if D 3 7 

[0121] -aiftitSStttiSUS 1 if 

D 3 7(Dc<Di: ^f^$9$nitmmmm<D^mMmmM 

- 7= ^ :t 7^- 3f D 3 7 ©'geft^jftjg'^- 3r D 3 

1 1 L r 1? ^ X:»fflgI5 3 4 6 . 

[0122] 7;^5J»3|53 4 ». ^S2*&«Sj8J^7'-5» D 50 
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3 l^EEMUrffilir-ir/S^-^^r^-rSADRC 
(Adaptive CVnamlc Range Codinq) Hi^SlS^, "S^Si^i^ 

f^7=-i>D3 l©s-rSi'^yiL3-K*^*-rs^^::^ 

[0123] A DRCiaKSPtt'a»iBI?S»gf'-;S' D 3 1 

«cSiS**f 5 C i {C J: 0 dr- »EBSIf*- tSr iJgfiS-r 
C(DADRC@8S3Ptt. JSjEfifja^t^tf^ 

[0124] mtmicit. ^mmm.m±<D e -o® s t 

f^il^. 2" tii5IKA?ctft©i'^;^«:^aL.^tW*a 

ittj:^-r. |5Ii«±©ftS*i^<i&^. ^C-C, C©^Jfi 

©?^^© 4^ ^ 1 4 t?{*^©rtgp«:S:W A 

DR c0I«aJr^sns-'^•f -^mtf'- if {ca-:Ji,j 
jtfur 1 if^. b©s^{b*iiff-rs<b. 6o©a*»i»i!g 

[0125] CCr> ADRCHIISgRti, WOffi^ti/c 
O^^rm. S'a$&iKiSJf^7'-if©7^-*U'<^U*L. S 

^t3-F:£QiLr. ±^© (1) i^tmm<Dmn(ic 

J: O . «i^rt©«A{iiM A X t ^/hfiiM I N <b©ra*Jg 
Ur-aj&^ffmSBl K*ii,»-C»ta3tifc'a*SII±©6-:j 

(omB'f'-^ifi. -eti-enmasif-y h (m=8) -c 
[0126] c©j:^{cLt:EEiffi$nfc'ai*iia«j^f*- 

ifife-eti^tiq. (n= 1~6) i^&i, i*^^^® 

ti/c^a^s^iSs^T^-ifq^ ccs-3c^-r. ±kE© (2) ^ 

i|5l«©i||gt=&^?f-r-SC<!:{Cj:«3. ^©^P-:;^' (q 
1 ~q, ) *lR-r-5>i'^X^:7nTi'^X=i— Kclass% 
^WL. SBEfttaSti/ci'^xn- K class ^r^fi'^ 
>^=i-K7'-afD3 4?:^i«iMI^@Ug»l 3 6«:«»&t- 

[0 1 2 7 ] c©J:^{cC'r« i'5;^^SgiJ3 4«'Si^ 
ill?S9Kf'-i'D3 1©4'^;^3- Kf'-ifD34*^ 

SWSSl^maJl 3 6«:tt. ^«3f-7'^:i-7=-diD3 7 

tca^»t:j¥asn/c^««?g7^-afD3 1 (x, . 
X, X. ) pmi&stii>. 

[0128] ^WmmMi^l 3 6». 5'^X^SaJ3 
4*»6«*&Sn/c5'5;^3-Kclass *e*:i--7'^ 
:t7^-ifD3 7fca-:J(r»-CSi'^:^3- Kclass ft«C# 
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i^stitcm.mt'-'f4*7''-^D 1 3 oif^^m^mnm 
siiisbiOoi.^xmm^titc'eimmy'-'i'mmmD 1 3 

5 (01 5 (B) ) i*ffit^-C. iEM:^m^'S:iLXi>. 
[0 129] -r^ct)^. *^-itD3 7iC 

m-y{,^x:nmstifc'smm.mBr-~itD3 i©n 

■etl-entc plf:»b©ADRC /cM*(D«^=^ty 

-iSf^q, . Q„ i^S. COi*. C©^JSO 

^-^Xa-Fclass *J:a© (2) ^<DJ:5{C^af 

■S, ^b-C. ±^<0J:^K:iii:t-7'^:t7'-5fD3 7 10 

K.mrsi^^-cmistitc^msMT''- d 3 1 © 
^r^n^n. X, . X. x„ iL. m^m<D^ 

m^-T' ■< ^f- f D 1 3 0 (O^W^^<D y 
w„ i>cj:i>n^ y:raymBm&^^s9LM-r^, c 

[0 1 3 0] ^WHIISI 3 O-Ctt. i'^:^3-KS{c. 

^. f^-^J-l^-^r^^l/^^s&JM©*^. ±M© (4) iCfcSt 20 
or. Jiifi© (5) SC^iit^Sti*. {BUk=i; 2. 
MV$)?>. 

[0131] M>n©^, ^fJ^w, . w, tt 

(6) ^{cj;-:,t:S«b (mix. k=K 2. 

M) . ( 7 ) SC4S/jNCC^^^i1^*5j<J&€,. lifeKD 

[0 13 2] CC-C. (7) SJ{CcfcSw„ <DiSa?tr»«« 
€r5S»^. C(D«^. (8) ^4 ro J CC-r^Jr^K. 
^W, (n= 1~6) 30 

[0133]*O-C. (9) 3:RCf (1 0) SC©J;5 
«C. X, , . Y, iSilf 4 i . ( 8 ) SC«tf ?>J*ffll>T 

(11) SJiO-C^StlS. 

[0134] C©5?S3:». -«l«:iE«:^eS<!:li?«tl 

[0 13 5] ±x<D^mm7='-i' {mm^'-r-< ^t"- 

D3 3) <OK^i}i%7 Vfc^. i^a'Mlg{#fflgP3 6 ti^ 
i'^Xn- Kclass «:±j£© (11) S^fCi^UlfciEM:)? 

. c ©iEa:^SSe**i€t tH t;ffi^?©— Jiaw 4o 

». »ffi3 tlfc^^aH^ ( D 3 6 ) *^a!MJM»^-=e u 
I5«:#*jitf. 

[ 0 1 3 8 1 C©J: ^ ^jr^SStf o/c«S*. ^S)^^ 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] An envelope calculation means to compute the envelope of the above-mentioned input 
digital signal in the digital-signal-processing equipment which changes an input digital signal, A 
class classification means to classify the class of the above-mentioned input digital signal based 
on the envelope by which calculation was carried out [ above-mentioned ]. Digital-signal- 
processing equipment characterized by having a prediction operation means to generate the 
digital signal which comes to change the above-mentioned input digital signal by carrying out the 
prediction operation of the above-mentioned input digital signal by the prediction method 
corresponding to the class by which the classification was carried out [ above-mentioned ]. ' 
[Claim 2] The above-mentioned input digital signal is digital-signal-processing equipment 
according to claim 1 characterized by being a digital audio signal. 

[Claim 3] The above-mentioned prediction operation means is digital-signal-processing 
equipment according to claim 1 characterized by using the prediction coefficient currently 
generated by study based on the digital signal beforehand considered as a request. 
[Claim 4] The envelope calculation step which computes the envelope of the above-mentioned 
input digital signal in the digital-sighal-processing approach of changing an input digital signal 
The class classification step into which the class of the above-mentioned input digital signal is 
classified based on the envelope by which calculation was carried out [ above-mentioned ], The 
digital-signal-processing approach characterized by having the prediction operation step which . 
generates the digital signal which comes to change the above-mentioned input digital signal by 
carrying out the prediction operation of the above-mentioned input digital signal by the 
prediction method corresponding to the class by which the classification was carried out 
[ above-mentioned ]. 

[Claim 5] The above-mentioned input digital signal is the digital-signal-processing approach 
according to claim 4 characterized by being a digital audio signal. 

[Claim 6] The digital-signal-processing approach according to claim 4 characterized by using the 
prediction coefficient currently generated by study at the above-mentioned prediction operation 
step based on the digital signal beforehand considered as a request. 
[Claim 7] In the study equipment which generates the prediction coefTicient used for the 
prediction operation of the above-mentioned transform processing of the digital-signal- 
processing equipment which changes an input digital signal A student digital signal generation 
means to generate the student digital signal who degraded the digital signal concerned from the 
digital signal considered as a request. An envelope calculation means to compute the envelope of 
the above-mentioned student digital signal, and a class classification means to classify the class 
of the above-mentioned student digital signal based on the envelope by which calculation was 
carried out [ above-mentioned ], Study equipment characterized by having a prediction 
coefficient calculation means to compute the prediction coefficient corresponding to the above- 
mentioned class based on the above-mentioned input digital signal and the above-mentioned 
student digital signal. 

[Claim 8] The above-mentioned input digital signal is study equipment according to claim 7 
characterized by being a digital audio signal. 
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[Claim 9] In the study approach which generates the prediction coefficient used for the 
prediction operation of the above-mentioned transform processing of the digital-signal- 
processing equipment which changes an input digital signal The student digital signal generation 
step which generates the student digital signal who degraded the digital signal concerned from 
the digital signal considered as a request, The envelope calculation step which computes the 
envelope of the above-mentioned student digital signal, The class classification step into which 
the class of the above-mentioned student digital signal is classified based on the envelope by 
which calculation was carried out [ above-mentioned ]. The study approach characterized by 
having the prediction coefficient calculation step which computes the prediction coefficient 
corresponding to the above-mentioned class based on the above-mentioned input digital signal 
and the above-mentioned student digital signal. 

[Claim 10] The above-mentioned input digital signal is the study approach according to claim 9 
characterized by being a digital audio signal. 

[Claim 11] An envelope calculation means to compute the envelope of the above-mentioned 
input digital signal in the digital-signal-processing equipment which changes an input digital 
signal, A class classification means to classify the class of the above-mentioned digital signal 
based on the envelope by which calculation was carried out [ above-mentioned ], An envelope 
prediction operation means to compute a new envelope by the prediction method corresponding 
to the class by which the classification was carried out [ above-mentioned ], A subcarrier 
extract means to extract a subcarrier from the above-mentioned input digital signal, the above 
computed by the above-mentioned envelope prediction operation means — the digital-signal- 
processing equipment characterized by having a modulation means to generate the new digital 
signal which comes to change the above-mentioned input digital signal by modulating the above- 
mentioned subcarrier based on a new envelope. 

[Claim 1 2] The above-mentioned input digital signal is digital-signal-processing equipment 
according to claim 1 1 characterized by being a digital audio signal. 

[Claim 1 3] The above-mentioned envelope prediction operation means is digital-signal- 
processing equipment according to claim 1 1 characterized by using the prediction coefficient 
currently generated by study based on the digital signal beforehand considered as a request. 
[Claim 14] The envelope calculation step which computes the envelope of the above-mentioned 
input digital signal in the digital-signal-processing approach of changing an input digital signal, 
The class classification step into which the class of the above-mentioned digital signal is 
classified based on the envelope by which calculation was carried out [ above-mentioned ], The 
envelope prediction operation step which computes a new envelope by the prediction method 
corresponding to the class by which the classification was carried out [ above-mentioned ], The 
step which extracts a subcarrier from the above-mentioned input digital signal, the above 
computed by the above-mentioned envelope prediction operation step — the digital-signal- 
processing approach characterized by having the step which generates the new digital signal 
which comes to change the above-mentioned input digital signal by modulating the above- 
mentioned subcarrier based on a new envelope. 

[Claim 15] The above-mentioned input digital signal is the digital-signal-processing approach 
according to claim 14 characterized by being a digital audio signal. 

[Claim 16] The digital-signal-processing approach according to claim 14 characterized by using 
the prediction coefficient currently generated by study at the above-mentioned envelope 
prediction operation step based on the digital signal beforehand considered as a request. 
[Claim 1 7] In the study equipment which generates the prediction coefficient used for the 
prediction operation of the above-mentioned transform processing of the digital-signal- 
processing equipment which changes an input digital signal A student digital signal generation 
means to generate the student digital signal who degraded the digital signal concerned from the 
digital signal considered as a request. The 1st envelope calculation means which computes the 
envelope of the above-mentioned student digital signal, A class classification means to classify 
the class of the above-mentioned student digital signal based on the envelope by which 
calculation was carried out [ above-mentioned ]. The 2nd envelope calculation means which 
computes the envelope of the above-mentioned input digital signal. With the envelope calculation 
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means of the envelope of the above-mentioned student digital signal, and the above 2nd 
computed by the envelope calculation means of the above 1 st Study equipment characterized by 
having a prediction coefficient calculation means to compute the prediction coefficient 
corresponding to the above-mentioned class based on the envelope of the computed above- 
mentioned input digital signal. 

[Claim 1 8] The above-mentioned input digital signal is study equipment according to claim 1 7 
characterized by being a digital audio signal. 

[Claim 19] In the study approach which generates the prediction coefficient used for the 
prediction operation of the above-mentioned transform processing of the digital-signal- 
processing equipment which changes an input digital signal The student digital signal generation 
step which generates the student digital signal who degraded the digital signal concerned from 
the digital signal considered as a request. The 1 st envelope calculation step which computes the 
envelope of the above-mentioned student digital signal. The class classification step into which 
the class of the above-mentioned student digital signal is classified based on the envelope by 
which calculation was carried out [ above-mentioned ], The 2nd envelope calculation step which 
computes the envelope of the above-mentioned input digital signal. The study approach 
characterized by having the prediction coefficient calculation step which computes the 
prediction coefficient corresponding to the above-mentioned class based on the envelope of the 
above-mentioned input digital signal by which calculation was carried out [ above-mentioned ] 
with the envelope of the above-mentioned student digital signal by which calculation was carried 
out [ above-mentioned ]. 

[Claim 20] The above-mentioned input digital signal is the study approach according to claim 19 
characterized by being a digital audio signal. 

[Claim 21] The program storing medium which makes digital-signal-processing equipment 
perform the program contain the prediction operation step generate a digital signal [ come / by 
carrying out a prediction operation in the above-mentioned input digital signal / in the above- 
mentioned input digital signal / to change ] by the envelope calculation step which computes the 
envelope of an input digital signal, the class classification step which classify in the class of the 
above-mentioned input digital signal based on the envelope by which calculation was carried out 
[ above-mentioned ], and the prediction method corresponding to the class by which a 
classification was carried out [ above-mentioned ]. 

[Claim 22] The program storing medium which makes study equipment perform the program 
contain the prediction coefficient calculation step which computes in the prediction coefficient 
corresponding to the above-mentioned class based on the student digital signal generation step 
which generates the student digital signal who degraded the digital signal concerned from the 
digital signal which considers as a request, the envelope calculation step which compute the 
envelope of the above-mentioned student digital signal, the class classification step into which 
the class of the above-mentioned student digital signal classifies based on the envelope by 
which calculation was carried out [ above-mentioned ], and the above-mentioned digital signal 
and the above-mentioned student digital signal. 

[Clainri 23] The envelope calculation step which computes the envelope of an input digital signal, 
and the class classification step into which the class of the above-mentioned digital signal is 
classified based on the envelope by which calculation was carried out [ above-mentioned ], The 
envelope prediction operation step which computes a new envelope by the prediction method 
corresponding to the class by which the classification was carried out [ above-mentioned ], The 
subcarrier extract step which extracts a subcarrier from the above-mentioned input digital 
signal, the above computed by the above-mentioned envelope prediction operation means — by 
modulating the above-mentioned subcarrier based on a new envelope The program storing 
medium which makes digital-signal-processing equipment perform the program containing the 
modulation step which generates the new digital signal which comes to change the above- 
mentioned input digital signal. 

[Claim 24] The student digital signal generation step which generates the student digital signal 
who degraded the digital signal concerned from the digital signal considered as a request. The 
envelope calculation step which computes the envelope of the above-mentioned student digital . 
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signal. The class classification step into which the class of the above-mentioned student digital 
signal is classified based on the envelope by which calculation was carried out [ above- 
mentioned ], The envelope calculation step which computes the envelope of the above- 
mentioned digital signal, The program storing medium which makes study equipment perform the 
program containing the prediction coefficient calculation step which computes the prediction 
coefficient corresponding to the above-mentioned class based on the envelope of the above- 
mentioned digital signal by which calculation was carried out [ above-mentioned ] with the 
envelope of the above-mentioned student digital signal by which calculation was carried out 
[ above-mentioned ], 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a program storing medium at the digital-signal- 
processing approach, the study approaches, and those equipment lists, and is a rate converter or 
PCM (Pulse Code Modulation). It applies to a program storing medium and is suitable for the 
digital-signal-processing approach of performing interpolation processing of data to a digital 
signal in decode equipment etc., the study approaches, and those equipment lists. 
[0002] 

[Description of the Prior Art] Before inputting a digital audio signal into digital one/analog 
converter conventionally, exaggerated sampling processing which changes a sampling frequency 
by several times the original value is performed. Thereby, the digital audio signal outputted from 
digital one/analog converter is made as [ eliminate / the phase characteristic pf an analog anti- 
aliasing filter is kept constant in an audio frequency quantity region, and / the effect of the 
image noise of the digital system accompanying a sampling ]. 

[0003] In this exaggerated sampling processing, the digital filter of a linearity primary (straight 
line) interpolation method is usually used. Such a digital filter generates linear interpolation data 
in quest of the average value of two or more existing data, when a sampling rate changes or data 
are missing. 
[0004] 

[Problem(s) to be Solved by the Invention] However, although the amount of data has become 
precise several times to time amount shaft orientations by linearity linear interpolation as for the 
digital audio signal after exaggerated sampling processing, the frequency band of the digital audio 
signal after exaggerated sampling processing seldom changes to before conversion, and the tone 
quality itself has not improved. Furtherniore, since the interpolated data were not necessarily 
generated based on the wave of the analog audio signal in front of A/D conversion, most its 
wave repeatability has not improved. 

[0005] Moreover, although the frequency was changed using the sampling rate converter when 
the digital audio signal from which a sampling frequency differs was dubbed, it was difficult to be 
able to perform only interpolation of linear data but to improve tone quality and wave 
repeatability with a linearity primary digital filter, also by this case. Furthermore, it is the same 
when the data sample of a digital audio signal is missing. 

[0006] This invention was made in consideration of the above point, and tends to propose a 
program storing medium in the digital-signal-prpcessing approach which may improve the wave 
repeatability of a digital signal much more, the study approaches, and those equipment lists. 
[0007] 

[Means for Solving the Problem] Since this technical problem is solved, conversion which was 
adapted for the description of an input digital signal much more can be performed by classifying 
the class of an input digital signal in this invention based on the envelope of an input digital 
signal, and having changed the input digital signal by the prediction method corresponding to the 
classified class concerned. 
[0008] 
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[Embodiment of the Invention] About a drawing, the gestalt of 1 operation of this invention is 
explained in full detail below. 

[0009] (1) In case the audio signal processor 10 raises the sampling rate of a digital audio signal 
(this is called audio data below) or audio data are interpolated in gestalt drawing 1 of the 1st 
operation, it is made as [ generate / the audio data near a true value / class classification 
application processing ]. Incidentally, a digital audio signal means the sound signal showing the 
voice which people and an animal utter, the musicahsound signal showing the musical sound 
which a musical instrument emits, and the signal showing other sounds. 

[0010] That is, in the audio signal processor 10, the envelope calculation section 1 1 computes 
that envelope by the envelope calculation approach mentioned later about the wave of each 
divided time domain concerned, after dividing into the field (it carries out to every the case of 
the gestalt of this operation, 6 [ for example, ], samples) for every predetermined time the input 
audio data DIO shown in drawing 2 (A) supplied from the input terminal TIN. 
[0011] The envelope calculation section 11 supplies the envelope calculation result of the time 
domain divided at this time of the input audio data DIO to the class classification section 14 as 
an envelope data point D1 1 ( drawing 2 (B)) of the input audio data DIO. 

[0012] Moreover, by dividing into the same time domain as the case of the envelope calculation 
section 1 1 , the cases, for example, six samples, of the gestalt of this operation, the input audio 
data DI O shown in drawing 2 (A) supplied from the input terminal TIN, the class classification 
section extract section 12 extracts the audio data point D12 which is going to carry out a class 
classification, and supplies this to the class classification section 14. 

[0013] The class classification section 14 is ADRC (Adaptive Dynamic Range Coding) which 
compresses the envelope data point Dl 1 concerned, and generates a compression data pattern 
about the envelope data point Dl 1 corresponding to the audio data point D12 started in the 
class classification extract section 1 2. It has the circuit section and the class code generating 
circuit section which generates the class code to which the envelope data point Dl 1 belongs. 
[0014] The ADRC circuit section forms pattern compressed data by performing an operation 
which is compressed into 2 bits from 8 bits as opposed to the envelope data point Dl 1. Since 
this ADRC circuit section can perform accommodative quantization and can express the local 
pattern of signal level efficiently by the short word length here, it is used for code generating of 
a class classification of a signal pattern. 

[0015] When it is going to carry out the class classification of the six 8-bit data on an envelope 
wave (envelope data point), it must classif/ into a huge number 248 of classes, and, specifically, 
the burden on a circuit increases. So, in the class classification section 1 4 of the gestalt of this 
operation, a class classification is performed based on the pattern compressed data generated in 
the ADRC circuit section prepared in that interior. For example, if 1-bit quantization is 
performed to six envelope data points, six envelope data points can be expressed with 6 bits, 
and it can classify into 26 = 64 class. 

[0016] Here, the ADRC circuit section is a degree type and [0017], when the data level of m and 

each envelope data point is set to L and a quantization code is set [ the dynamic range of the 

envelope in the started field ] to Q for this [ DR and / bit rate ]. 

[Equation 1] 
DR=MAX-M1N+1 

Q= { (L-MIN+ 0.5) X2- /DRl (1) 

[0018] It is alike, and it follows and quantizes by dividing equally by the bit length which had 
between the maximum MAX in a field, and the minimum values MIN specified. In addition, in (1) 
type, { } means the cut-off processing below decimal point. Supposing six data points on the 
envelope computed in the envelope calculation section 1 1 in this way consist of 8 bits (m= 8), for 
example, respectively, as for these, each will be compressed into 2 bits in the ADRC circuit 
section. 

[0019] Thus, if the compressed envelope data point is set to qn (n=1-6), respectively, the class 
code generating circuit section prepared in the class classification section 14 is the compressed 
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envelope data point qn. It is based and is a degree type and [0020]. 
[Equation 2] 

class = i: a. (2')' ••— • (2) 

• •I . 

[0021] Class code class which shows the class to which the block (q1 -q6) belongs by being 
alike and performing the shown operation It computes and is the computed class code class 
concerned. The class code data D14 which express are supplied to the prediction coefficient 
memory 15. This class code class The read-out address at the time of reading a prediction 
coefficient from the prediction coefficient memory 15 is shown. Incidentally it is the envelope 
data point qn into which n was compressed in (2) types. A number is expressed and. in the case 
of the gestalt of this operation, it is n= 6, and P expresses bit assignment and, in the case of the 
gestalt of this operation, is P= 2. 

[0022] Thus, the class classification section 14 generates the class code data D14 of the 
envelope data point D1 1 corresponding to the audio data point D12 started from the input audio 
data D10 in the class classification section extract section 12, and supplies this to the prediction 
coefficient memory 15. 

[0023] Set w1 -wn of the prediction coefficient which the set of the prediction coefficient 
corresponding to each class code is memorized to the address corresponding to a class code by 
the prediction coefficient memory 15, respectively, and is memorized to the address 
corresponding to the class code concerned based on the class code data D14 supplied from the 
class classification section 14 It is read and the prediction operation part 16 is supplied. 
[0024] The prediction operation part 16 is the audio data point (prediction tap) D13 (x1 -xn) 
which was started in the time-axis field from the input audio data D10 in the prediction operation 
part extract section 1 3 and which is going to carry out a prediction operation, and prediction 
coefficient w1 -wn. It receives and is a degree type [0025]. 
[Equation 3] 

=Wi Xi +W8 Xb + + W» Xa (3) 

[0026] Prediction result y' is obtained by being alike and performing the shown sum-of-products 
operation. This forecast y' is outputted from the prediction operation part 16 as audio data D16 
( drawing 2 (O) with which tone quality has been improved. 

[0027] In addition, although functional block mentioned above about drawing 1 as a configuration 
of the audio signal processor 10 was shown, the equipment of a computer configuration shown in 
drawing 3 in the gestalt of this operation as a concrete configuration which constitutes this 
functional block is used. In drawing 3 namely, the audio signal processor 10 It has RAM (Random 
Access Memory)15 which constitutes CPU21. ROM (Read Only Memory)22, and the prediction 
coefficient memory 15 through Bus BUS. and the configuration to which each circuit section was 
connected, respectively. By performing the various programs stored in ROM22. CPU1 1 It is made 
as [ operate / as each functional block (the envelope calculation section 1 1 , the class 
classification section extract section 1 2. the prediction operation part extract section 1 3, the 
class classification section 14, and prediction operation part 16) mentioned above about drawing 
11 

[0028] Moreover, it has the removable drive 28 which reads information from external storage, 
such as the communication link interface 24 and floppy disk which communicate between 
networks, and a magneto-optic disk, to the audio signal processor 10. each program for 
performing class classification application processing mentioned above about drawing 1 can be 
read into the hard disk of a hard disk drive unit 25 from a network course or external storage, 
and class classification adaptation processing can also be carried out according to the read 
program concerned. 

[0029] A user performs class classification processing mentioned above about drawing 1 to 
CPU21 by inputting various commands through the input means 26, such as a keyboard and a 
mouse. In this case, after the audio signal processor 10 inputs the audio data (input audio data) 
D10 which are going to raise tone quality through the data I/O section 27 and performs class 
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classification application processing to the input audio data D10 concerned, it is made as 

[ output / through the data I/O section 27 / the audio data D16 whose tone quality improved / 

outside ]. 

[0030] Incidentally, drawing 4 shows the procedure of the class classification adaptation 
processing in the audio signal processor 10. and if the audio signal processor 10 goes into the 
procedure concerned from a step SP 101, it will compute the envelope of the input audio data 
D10 in the envelope calculation section 11 in the continuing step SP 102. 
[0031] This computed envelope expresses the description of the input audio data D10, and the 
audio signal processor 10 moves to a step SP 103, and classifies a class according to the class 
classification section 14 based on an envelope. And the audio signal processor 10 reads a 
prediction coefficient from the prediction coefficient memory 1 5 using the class code obtained 
as a result of the class classification. This prediction coefficient corresponds for every class by 
study beforehand, and is stored, and the audio signal processor 10 can use the prediction 
coefficient corresponding to the description of the envelope at this time by reading the 
prediction coefficient corresponding to a class code. 

[0032] The prediction coefficient read from the prediction coefficient memory 15 is used for the 
prediction operation of the prediction operation part 16 in a step SP 104. Thereby, the input 
audio data DIO are changed into the audio data D16 considered as a request by the prediction 
operation which was adapted for the description of the envelope. In this way, the input audio 
data DIO are changed into the audio data D16 with which the tone quality has been improved, 
and the audio signal processor 1 0 moves to a step SP 1 05. and ends the procedure concerned. 
[0033] Next, the calculation approach of the envelope of the input audio data DIO in the 
envelope calculation section 11 of the audio signal processor 10 is explained. 
[0034] That is, as shown in drawing 5 , if the envelope calculation section 1 1 ( drawing 1 ) goes 
into the envelope calculation procedure RT 1, it will input the input audio data DIO with the 
polarity of the positive/negative inputted from the outside in a step SP 1 through the data I/O 
section 27, and it will move from it to continuing steps SP2 and SP10. 

[0035] In a step SP 2. as shown in drawing 6 , the envelope calculation section 1 1 detects and 
holds only the signal component of a positive region AR 1 among the input audio data DIO with 
the polarity of the positive/negative inputted from the outside, and makes a zero level a part for 
the signal line of a negative region AR 2, and it moves from it to a step SP 3. 
[0036] In a step SP 3 the envelope calculation section 11 Up to the sampling-time location DO 2 
where the amplitude laps with a zero level at the degree from the sampling-time location DO 1 
where the amplitude of the input audio data DIO of a positive region AR 1 laps with a zero level 
as shown in drawing 7 (This is hereafter called between zero crosses) The maximum x1 of the 
amplitude in GR1 is detected, and the maximum x1 concerned judges whether it is a value higher 
than the threshold beforehand set up by the envelope detection program. 

[0037] It is the predetermined value which determines whether the threshold beforehand set up 
by the envelope detection program incidentally makes maximum x1 of the amplitude between 
zero crosses the candidate value (sampling point) of an envelope, and is set as the value which 
can detect an envelope smooth as a result, and when the maximum x1 of the amplitude between 
[ OR / 1 ] zero crosses which is a candidate for decision at this time turns into a value higher 
than the threshold concerned, it moves to a step SP 4. Moreover, when the maximum of the 
amplitude between the zero crosses which are the candidates for decision at this time turns into 
a value lower than a threshold, the envelope calculation section 1 1 is continued until it detects 
between [ OR / 1 ] the zero crosses in which the maximum x1 (candidate value (sampling point)) 
used as a value higher than the threshold concerned exists. 

[0038] In a step SP 4, the envelope calculation section 1 1 detects maximum x2 between [ OR / 
2 ] zero crosses of the degree between [ OR / 1 ] the zero crosses in which the maximum x1 . 
made into the candidate value (sample ring point) exists ( drawing 7 ), and it moves from it to a 
step SP 5. 

[0039] In a step SP 5, the envelope calculation section 1 1 judges whether it is a value with the 
value higher than the maximum x2 concerned which multiplied the value computed by the 
function expressed with f(t) =p (t2-t1) to each maximum x1 and x2 which were obtained in steps. 
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SP3 and SP4 by maximum x1. 

[0040] Incidentally, it is function f (t). It sets. "t2" and "t1 " The sampling-time location where 
each maximum x1 and x2 were detected is expressed. For example, the signal (input audio data 
D10) inputted at this time is the sampling frequency of 8kHz, and 16 bits of quantization. Since 
the measurement size between zero crosses serves as five to 20 sample in many cases when it 
assumes, Also in "t2" and "t1", it becomes 5 - 20 sample. Moreover, for "p". the signal (input ~ 
audio data D10) which is the parameter which can be set as arbitration, for example, is inputted 
at this time is the sampling frequency of 8kHz. and 16 bits of quantization. It is referred to as 

p=-90 etc. when it assumes. \ - / n i\ 

[0041] The value which multiplied the value furthermore expressed with function Kt) -p (t2-t1) 
by maximum x1 When the value of maximum x2 is larger than the value which multiplied the value 
which is made as [ express / the inclination between maximum x1 and x2 ]. and is expressed 
with the function f(t) =p (t2-t1) concerned by maximum x1 It can detect an envelope smooth as 
a result that there are few amplitude differences of maximum x1 and maximum x2. Therefore, 
when maximum x2 which is a candidate for decision at this time serves as a value higher than 
the value which multiplied the value expressed by the function concerned by maximum x1. an 
affirmation result is obtained in a step SP 5. and it moves to the continuing step SP 6. 
[0042] on the other hand, when maximum x2 serves as a value lower than the value which 
multiplied the value expressed by the function concerned by maximum x1 It is made as 
[ detect / until maximum x2 ( drawing 7 ) which is a value higher than the value which multiplied 
the value expressed by the function by maximum x1 in a step SP 4 is detected / maximum x2 
( drawing 7 ) of the amplitude between zero crosses (CR3 ... CRn) ]. As opposed to maximum x2 
which detected again and was obtained at this time, and the maximum x1 obtained in a step SP 3 
Detection of maximum x2 is repeated until the value which multiplied the value computed by the 
function expressed with fit) =p (t2-t1) by maximum x1 is judged to be a value higher than 
maximum x2 which detected again and was obtained. 

[0043] In a step SP 6. the envelope calculation section 1 1 performs interpolation processing 
using the linearity linear interpolation approach to the data between the maximum x1 made into 
the candidate value (sampling point) of an envelope, and maximum x2. and it moves from it to 
continuing steps SP7 and SP8. r- • 

[0044] In a step SP 7, the envelope calculation section 1 1 is outputted to the class classification 
section 1 4 ( drawing 1 ) by using as the envelope data D1 1 ( drawing 1 ) the data and the 
candidate value (sampling point) between the maximum x1 which performed interpolation 
processing, and maximum x2. 

[0045] Moreover, in a step SP 8, the envelope calculation section 1 1 judges whether the input 
audio data D10 inputted from the outside were inputted altogether. If a negative result is 
obtained here, this means the input audio data D10 continuing and being inputted, and at this 
time, the envelope calculation section 1 1 will return to a step SP 3, and will detect again the 
maximum x1 of the amplitude between [ CR / 1 ] zero crosses from the positive region AR 1 of 
the input audio data D10. 

[0046] On the other hand, if an affirmation result is obtained in a step SP 8, it means that this 
finished inputting the input audio data D10 altogether, and at this time, it will move to a step SP 
20 and the envelope calculation section 1 1 will end the envelope calculation procedure RT 1 . 
[0047] On the other hand, in a step SP 10, the envelope calculation section 11 detects and holds 
only the signal component of a negative region AR 2 ( drawing 6 ) among the input audio data 
D10 with the polarity of the positive/negative inputted from the outside, and makes a zero level 
the signal component of a positive region AR 1 ( drawing 6 ), and it moves from it to a step SP 

[0048] In a step SP 11, it judges whether the envelope calculation section 11 is a value higher 
than the threshold to which the maximum x1 1 of the amplitude between [ of a negative region 
AR 2 / CR / 1 1 ] zero crosses is detected, and maximum x1 1 is beforehand set by the envelope 
detection program like a step SP 3 in the negative direction, as shown in drawing 8 . When an 
affirmation result is obtained here (that is, it is a value higher than a threshold in the negative 
direction), it moves to a step SP 12, and when a negative result is obtained (that is, it is a value 
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lower than a threshold in the negative direction), detection processing of a step SP 1 1 is 
continued until the maximum y1 1 used as the value higher than a threshold in the negative 
direction is detected. 

[0049] In a step SP 12, the envelope calculation section 11 detects maximum x12 of the 
amplitude of CR'2 between the zero crosses next to CR'1 between the zero crosses in which the 
maximum x1 1 made into the candidate value (sampling point) is contained ( drawing 8 ), and it 
moves from it to a step SP 1 3. 

[0050] In a step SP 1 3, the envelope calculation section 1 1 judges whether it is a value to a 
negative direction with the value higher than maximum x12 which multiplied the value computed 
by the function expressed with fit) =p (t12-t1 1) to each maximums x1 1 and x12 obtained in 
steps SP1 1 and SP12 like a step SP 5 by maximum x1 1. Incidentally, for the input audio, 
data D10 which are the parameter which can be set as arbitration, for example, are inputted at 
this time are the sampling frequency of 8kHz, and 16 bits of quantization. It is referred to as p= 
90 etc. when it assumes. 

[0051] As for the envelope calculation section 1 1, the affirmation result was obtained in a step 
SP 13 (). that is, it is a value to a negative direction with the value higher than maximum x12 
which multiplied the value computed by the function expressed with f(t) =p (t12-t1 1) by 
maximum x1 1 — to a case When it moves to a step SP 14 and a negative result is obtained (that 
is, the value which multiplied the value computed by the function expressed with fCt) =p (t12-t1 1) 
by maximum x11 is a value lower than maximuni x12 to a negative direction) In a step SP 12 The 
maximum xi2 ( drawing 8 ) of the amplitude between zero crosses (CR'3 ... CR'n) is detected 
until the maximum x1 2 ( drawing 8 ) which is a value higher than the value which multiplied the 
value computed by the function expressed with f(t) =p (t12-t1 1) by maximum x1 1 to a negative 
direction is detected. 

[0052] In a step SP 14, the envelope calculation section 11 performs interpolation processing 
using the linearity linear interpolation approach to the data between the maximum x1 1 made into 
the candidate value (sampling point) of an envelope, and maximum x12, and it moves from it to 
continuing steps SP7 and SP15. 

[0053] In a step SP 7, the envelope calculation section 1 1 is outputted to the class classification 
section 14 ( drawing 1 ) by using as the envelope data D1 1 ( drawing 1 ) the data and the 
candidate value (sampling point) between the maximum x1 1 which performed interpolation 
processing, and maximum x12. 

[0054] Moreover, in a step SP 15, the envelope calculation section 11 judges whether the input 
audio data D10 inputted from the outside were inputted altogether. If a negative result is 
obtained here, this means the input audio data D10 continuing and being inputted, and at this 
time, the envelope calculation section 1 1 will return to a step SP 11. and will detect again the 
maximum x1 1 of the amplitude between zero crosses from the negative region AR 2 of the input 
audio data D10. 

[0055] On the other hand, if an affirmation result is obtained in a step SP 1 5, it means that this 
finished inputting the input audio data D10 altogether, and at this time, it will move to a step SP 
20 and the envelope calculation section 1 1 will end the envelope calculation procedure RT 1. 
[0056] Thus, the envelope calculation section 11 can compute as a result the envelope data 
(data between a candidate value (sampling point) and the candidate value who performed 
interpolation processing) which may make the smooth envelope ENV5 as shown in drawing 9 in a 
positive region AR 1, and the smooth envelope ENV6 as shown in drawing 10 in a negative region 
AR 2 generate on real time with an easy envelope calculation algorithm. 

[0057] Next, the study circuit for obtaining beforehand the set of the prediction coefficient for 
every class memorized to the prediction coefficient memory 15 mentioned above about drawing 
1 by study is explained. 

[0058] In drawing 1 1 , the study circuit 30 receives the teacher audio data D30 of the quality of 
loud sound in the student signal generation filter 37. The student signal generation filter 37 is 
made as [ lengthen / the teacher audio data D30 / for every predetermined time / at the rate of 
infanticide set up by the rate setting signal D39 of infanticide / between predetermined 
samples ]. . . 
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[0059] In this case, the prediction coefficient generated changes with rates of infanticide in the 
student signal generation filter 37, and the audio data reproduced with the above-mentioned 
audio signal processor 10 according to this also differ. For example, when it is going to improve 
the tone quality of audio data by making a sampling frequency high in the above-mentioned audio 
signal processor 10. infanticide processing which reduces a sampling frequency is performed with 
the student signal generation filter 37. Moreover, when aiming at improvement in tone quality by 
compensating the data sample which lacked the input audio data D10 in the above-mentioned 
audio signal processor 1 0 to this, according to this, it is made as [ perform / infanticide 
processing made to lack a data sample ] with the student signal generation filter 37. 
[0060] In this way, the student signal generation filter 37 generates the student audio data D37 
by predetermined infanticide processing from the teacher audio data 30, and supplies this to the 
envelope calculation section 31, the class classification section extract section 32, and the 
prediction operation part extract section 33, respectively. 

[0061] The envelope calculation section 31 computes that envelope about the wave of each 
divided time domain concerned by the envelope calculation approach mentioned above about 
drawing 5 , after dividing into the field (it carries out to every the case of the gestalt of this 
operation. 6 [ for example. ]. samples) for every predetermined time the student audio data D37 
supplied from the student signaj generation filter 37. 

[0062] The envelope calculation section 31 supplies the envelope calculation result of the time 
domain divided at this time of the student audio data D37 to the class classification section 34 
as an envelope data point D31 of the student audio data D37. 

[0063] Moreover, by dividing into the same time domain as the case of the envelope calculation 
section 31. the cases, for example, six samples, of the gestalt of this operation, the student 
audio data D37 supplied from the student signal generation filter 37, the class classification 
section extract section 32 extracts the audio data point D32 which is going to carry out a class 
classification, and supplies this to the class classification section 34. 

[0064] The class classification section 34 is ADRC (Adaptive Dynamic Range Coding) which 
compresses the envelope data point D31 concerned, and generates a compression data pattern 
about the envelope data point D31 corresponding to the audio data point D32 started in the 
class classification extract section 32. It has the circuit section and the class code generating 
circuit section which generates the class code to which the envelope data point D31 belongs. 
[0065] The ADRC circuit section forms pattern compressed data by performing an operation 
which is compressed into 2 bits from 8 bits as opposed to the envelope data point D31. Since 
this ADRC circuit section can perform accommodative quantization and can express the local 
pattern of signal level efficiently by the short word length here, it is used for code generating of 
a class classification of a signal pattern. 

[0066] When it is going to carry out the class classification of the six 8-bit data on an envelope 
wave (envelope data point), it must classify into a huge number 248 of classes, and, specifically, 
the burden on a circuit increases. So, in the class classification section 1 4 of the gestalt of this 
operation, a class classification is performed based on the pattern compressed data generated in 
the ADRC circuit section prepared in that interior. For example, if 1-bit quantization is 
performed to six envelope data points, six envelope data points can be expressed with 6 bits, 
and it can classify into 26 = 64 class. 

[0067] Here, the ADRC circuit section sets [ the dynamic range of the envelope in the started 
field ] a quantization code to Q for this [ DR and / bit rate ], setting the data level of m and 
each envelope data point as L. and quantizes by dividing equally by the bit length which had 
between the maximum MAX in a field, and the minimum values MIN specified by the same 
operation as above-mentioned (1) type. Supposing six data points on the envelope computed in 
the envelope calculation section 1 in this way consist of 8 bits (m= 8), for example, respectively, 
as for these, each will be compressed into 2 bits in the ADRC circuit section. 
[0068] If the compressed envelope data point is set to qn (n=1 -6), respectively, thus, the class 
code generating circuit section prepared in the class classification section 34 Compressed , 
envelope data point qn By being based and performing the same operation as above-mentioned 
(2) types The class code class which shows the clasis to which the block (q1 -q6) belongs is 
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computed, and it is the computed class code class concerned The class code data D34 which 
express are supplied to the prediction coefficient calculation section 36. Incidentally it is the 
envelope data point qn into which n was compressed in (2) types. A number is expressed and. in 
the case of the gestalt of this operation, it is n= 6, and P expresses bit assignment and, in the 
case of the gestalt of this operation, is P= 2. 

[0069] Thus, the class classification section 34 generates the class code data D34 of the 
envelope data point D31 corresponding to the audio data point D32 started in the class 
classification section extract section 32, and supplies this to the prediction coefficient 

calculation section 36. Moreover, the audio data point D33 (x1 , x2 xn) of the time^axis field 

corresponding to the class code data D34 is started and supplied to the prediction coefFicient 
calculation section 36 in the prediction operation part extract section 33. 
[0070] the class code class and each class code class to which the prediction coefficient 
calculation section 36 was supplied from the class classification section 34 every — a normal 
equation is stood using the started audio data point D33 and the teacher audio data D30 of the 
quality of loud sound supplied from the input edge TIN. 

[0071] namely, the level of n sample of the student audio data D37 — respectively — x1, x2. ...„ 
xn ****** — the quantization data of the result of having been alike, respectively and having 
performed p-bit ADRC — q1. ... qn ** — it carries out. At this time, the class code class of this 

field is defined like above-mentioned (2) types. And they are x1, x2, xn about the level of the 

student audio data D37 as mentioned above, respectively. When it carries out and level of the 
teacher audio data D30 of the quality of loud sound is set to y, they are prediction coefficients 
w1 , w2, ... wn for every class code. The linearity presumption type of n tap to depend is set up. It 
is this A degree type and [0072] 
[Equation 4] 

y=wj xi +w» xt 4- + Wd Xn (4) 

[0073] It carries out. Before study, it is wn. It is an undetermined coefficient. 

[0074] In the study circuit 30, it learns to two or more audio data for every class code. When a 

data measurement size is M, above-mentioned (4) types are followed, and it is a degree type and 

[0075]. 

[Equation 5] 

Yh =Wi Xki + Ws Xii + w» Xkn C5) 

[0076] It ******. however, k= — 1, 2, and .... it is M. 

[0077] In M>n, they are a prediction coefficient wl and ....wn. Since it is not decided uniquely, it 
is the element of the error vector e A degree type and [0078] 
[Equation 6] 

Ck =yk — Iwi Xki+Wi Xk» + w« Xk.) (6) 

[0079] It is defined as alike (however, k= .1 , 2, M), and is a degree type and [0080]. 

[Equation 7] 

e* = i: e\ (7) 

k-O 

[0081] It asks for the prediction coefficient made into min. It is a solution method by the so- 
called least square method. 

[0082] wn according to (7) types here It asks for a partial differential coefficient. In this case, a 

degree type, [0083] 

[Equation 8] 

5.e* iif^eii\ M 
— ' — — = 2:2 ek=2:2x«ii«ek 

= i: 2 Xki • Ck (i = 1, 2 n) (8) 
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[0084] What is necessary is Just to calculate each wn (n=1-6) so that it may be made "0." 
[0085] And a degree type. [0086] 
[Equation 9] 

X,,= X., • X,, (9) 

p-o 

[0087] 

[Equation 10] 

Y I = i: X., • (10) 

[0088] ** — like — Xij and Yi if a definition is given — (8) types — a matrix — using — a 
degree type and [0089] 
[Equation 11] 
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[0090] It is expressed by carrying out. 

[0091] Generally this equation is called the normal equation. In addition, it is n= 6 here. 
[0092] the prediction coefficient calculation section 36 after the input of all the data for study 
(the teacher audio data D30, the class code class, and audio data point D33) Js completed — 
each class code class the normal equation haying shown in above-mentioned (11) equations — 
standing — this normal equation — sweeping out — general matrix solution methods, such as 
law. — using — every — Wn ******** — it solves and a prediction coefficient is computed for 
every class code. The prediction coefficient calculation section 36 writes each computed 
prediction coefficient (D36) in the prediction coefficient memory 15. 

[0093] As a result of performing such study, in the prediction coefficient memory 15, they are 
the quantization data q1. q6. The prediction coefficient for presuming the audio data y of the 
quality of loud sound is stored for every class code for every pattern specified. This prediction 
coefficient memory 15 is used in the audio signal processor 10 mentioned above about drawing 
1 , By this processing, study of the prediction coefficient for creating the audio data of the 
quality of loud sound from the usual audio data according to a linearity presumption type is 
completed. 

[0094] Thus, the study circuit 30 can generate the prediction coefficient for the interpolation 
processing in the audio signal processor 1 0 in consideration of extent which performs 
interpolation processing in the audio signal processor 10 by performing infanticide processing of 
the teacher audio data of the quality of loud sound with the student signal generation filter 37. 
[0095] In the above configuration, the audio signal processor 10 computes the envelope in the 
time amount wave field of the input audio data D10 in the envelope calculation section 11. This 
envelope changes for every tone quality of the input audio data D10, and the audio signal 
processor 10 specifies that class based on the envelope of the input audio data D10. 
[0096] Beforehand, at the time of study, it asks for the prediction coefficient for obtaining the 
audio data (teacher audio data) of the quality of loud sound without distortion for every class, 
and the audio signal processor 10 carries out the prediction operation of the input audio data 
D10 by which the class classification was carried out based on the envelope with the prediction 
coefficient according to the class. Thereby, since a prediction operation is carried out using the 
prediction coefficient according to the tone quality, tone quality of input audio data D10 
improves to practically sufficient extent. 

[0097] Moreover, even if phase fluctuation arises at the time of class classification adaptation 
processing of the input audio, data D10 in the audio signal processor 10 by asking for the 
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prediction coefficient corresponding to each about much teacher audio data with which phases 
differ at the time of the study which generates the prediction coefficient for every class, 
processing corresponding to phase fluctuation can be performed. 

[0098] According to the above configuration, the input audio data D10 are convertible for the 
audio data D16 of the quality of loud sound much more by carrying out the class classification of 
the input audio data D10 based on the envelope in the time amount wave field of the input audio 
data DIG, and having been made to carry out the prediction operation of the input audio data 
DID using the prediction coefficient based on the result concerned by which the class 
classification was carried out. 

[0099] In addition, although the case where the input audio data D10 and D37 were always cut 
down for every fixed range by the class classification section extract sections 12 and 32 and the 
prediction operation part extract sections 13 and 33 was described in the audio signal processor 
10 and study equipment 30 in the gestalt of above-mentioned operation As this invention is 
shown in drawing 12 and drawing 1 3 which attach and show the same sign to a corresponding 
point not only with this but drawing 1 and drawing 1 1 It is based on the description of the 
envelope computed in the envelope calculation sections 11 and 31. The extract control signals 
CONT11 and C0NT31 Adjustable class classification section extract section 12', You may make 
it control the logging range of the input audio data D10 and D37 by supplying adjustable 
prediction operation part extract section 13' and adjustable class classification section extract 
section 32', and adjustable prediction operation part extract section 33'. 
[0100] Moreover, although the case where a class classification was carried out based on the 
envelope data D1 1 was described in the gestalt of above-mentioned operation While this 
invention performs a class classification from the wave of the input audio data D10 not only in 
this but in the class classification section extract section 12 It may be made to perform the 
class classification based on both the waves and envelopes of the input audio data D10 by 
computing the class of an envelope in the envelope calculation section 11, and unifying these 
two class information in the class classification section 14. 

[0101] (2) after the envelope calculation section 1 1 divide into the field (it carry out to every the 
case of the gestalt of this operation, 6 [ for example, ], samples) for every predetermined time 
the input audio data D10 show in drawing 15 (A) supplied from the input terminal TIN in drawing 
1_4 which attach and show the same sign to a corresponding point with gestalt drawin g 1 of the 
2nd operation, compute that envelope about the wave of each divided time domain concerned by 
the envelope calculation approach mentioned above about drawing 5 . 

[0102] The envelope calculation section 11 supplies the envelope calculation result of the time 
domain divided at this time of the input audio data D10 to the class classification section 14, the 
envelope remainder calculation section 1 11, and the envelope prediction operation part 1 16 as 
an envelope data point D1 1 ( drawing 1 5 (C)) of the input audio data D10. 
[0103] By searching for the remainder of the input audio data D10 and the envelope data D1 1 
supplied from the envelope calculation section 1 1 , and normalizing this in the normalization 
section 112, the envelope remainder calculation section 1 1 1 extracts the subcarrier D1 12 
( drawing 15 (B)) of the input audio data D10, and supplies this to the modulation section 117. 
[0104] The class classification section 14 is ADRC (Adaptive DynamicRange Coding) which 
compresses the envelope data point D1 1 concerned, and generates a compression data pattern 
about the envelope data point D1 1. It has the circuit section and the class code generating 
circuit section which generates the class code to which the envelope data point D1 1 belongs. 
[0105] The ADRC circuit section forms pattern compressed data by performing an operation 
which is compressed into 2 bits from 8 bits as opposed to the envelope data point D1 1. Since 
this ADRC circuit section can perform accommodative quantization and can express the local 
pattern of signal level efficiently by the short word length here, it is used for code generating of 
a class classification of a signal pattern. 

[0106] When it js going to carry out the class classification of the six 8-bit data on an envelope 
wave (envelope data point), it must classify into a huge number 248 of classes, and, specifically, 
the burden on a circuit increases. So, in the class classification section 14 of the gestalt of this 
operation, a class classification is performed based on the pattern compressed data generated in 
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the ADRC circuit section prepared in that interior. For example, if 1-bit quantization is 
performed to six envelope data points, six envelope data points can be expressed with 6 bits, 
and it can classify into 26 = 64 class. 

[0107] Here, the ADRC circuit section will quantize by dividing equally according to above- 
mentioned (1) type by the bit length which had between the maximum MAX in a field, and the 
minimum values MIN specified, if the data level of m and each envelope data point is set to L and 
a quantization code is set [ the dynamic range of the envelope in the started field ] to Q for this 
[ DR and / bit rate ]. In addition, in (1 ) type, { ) means the cut-*off processing below decimal 
point. Supposing six data points on the envelope computed in the envelope calculation section 1 
in this way consist of 8 bits (m= 8). for example, respectively, as for these, each will be 
compressed into 2 bits in the ADRC circuit section. 

[0108] If the compressed envelope data point is set to qn (n=1-6), respectively, thus, the class 
code generating circuit section prepared in the class classification section 14 Compressed 
envelope data point qn By being based and performing the operation shown in above-mentioned 
(2) types Class code class which shows the class to which the block (q1 -q6) belongs It 
computes and is the computed class code class concerned. The class code data D14 which 
express are supplied to the prediction coefficient memory 15. This class code class The read- 
out address at the time of reading a prediction coefficient from the prediction coefficient 
memory 1 5 is shown. 

[0109] Thus, the class classification section 14 generates the class code data D14 of the 
envelope data point D1 1, and supplies this to the prediction coefficient memory 15. 
[01 10] Set W1 -Wn of the prediction coefficient which the set of the prediction coefficient 
corresponding to each class code is memorized to the address corresponding to a class code by 
the prediction coefficient memory 15, respectively, and is memorized to the address 
corresponding to the class code concerned based on the class code data D14 supplied from the 
class classification section 14 It is read and the envelope prediction operation part 1 16 is 
supplied. 

[01 1 1] The envelope prediction operation part 1 16 is the envelope data point D1 1 (XI -Xn) 
computed in the envelope calculation section 11, and prediction coefficient W1 ~Wn. It receives 
and prediction result y' is obtained by performing the sum-of-products operation shown in 
above-mentioned (3) types. This forecast y* is supplied to the modulation section 1 1 7 as 
envelope data D1 16 ( drawing 14 (C)) of the audio data with which tone quality has been 
improved. 

[0112] In this way, by modulating the subcarrier D112 supplied from the envelope remainder 
calculation section 1 1 1 with the envelope data D1 16, the modulation section 117 generates the 
audio data D1 17 with which tone quality as shown in drawing 15 (D) has been improved, and 
outputs this. Incidentally, drawing 1 6 shows the procedure of the class classification adaptation 
processing in the audio signal processor 100, and if the audio signal processor 100 goes into the 
procedure concerned from a step SP 1 1 1 , it will compute the envelope of the input audio data 
D10 in the envelope calculation section 11 in the continuing step SP 112. 

[01 13] This computed envelope expresses the description of the input audio data D10, and the 
audio signal processor 10 moves to a step SP 113, and classifies a class according to the class 
classification section 14 based oh an envelope. And the audio signal processor 100 reads a 
prediction coefficient from the prediction coefficient memory 1 15 using the class code obtained 
as a result of the class classification. This prediction coefficient corresponds for every class by 
study beforehand, and is stored, and the audio signal processor 100 can use the prediction 
coefficient corresponding to the description of the envelope at this time by reading the 
prediction coefficient corresponding to a class code. 

[0114] The prediction coefficient read from the prediction coefficient memory 115 is used for 
the prediction operation of the envelope prediction operation part 1 1 6 in a step SP 1 1 4. A new 
envelope for this to obtain the audio data D1 17 considered as a request by the prediction 
operation which was adapted for the description of the envelope of the input audio data D10 is 
computed. If a new envelope is computed in a step SP 114, the audio signal processor 100 will 
obtain the audio data D1 17 which consider the subcarrier of the input audio data D10 as a 
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request by becoming irregular by the new envelope in the continuing step SP 115. 
[01 15] In this way. the input audio data DIO are changed into the audio data DTI 7 with which the 
tone quality has been improved, and the audio signal processor 100 moves to a step SP 116, and 
ends the procedure concerned. 

[01 16] Next, the study circuit for obtaining beforehand the set of the prediction coefficient for 
every class memorized to the prediction coefficient memory 1 5 mentioned above about drawing 
14 by study is explained. 

[01 1 7] In drawing 16 which attaches and shows the same sign to a corresponding point with 
d rawing 10 , the study circuit 130 receives the teacher audio data D130 of the quality of loud 
sound in the student signal generation filter 37. The student signal generation filter 37 is made as 
[ lengthen / the teacher audio data D130 / for every predetermined time / at the rate of 
infanticide set up by the rate setting signal D39 of infanticide / between predetermined 
samples ]. 

[0118] In this case, the prediction coefficient generated changes with rates of infanticide in the 
student signal generation filter 37. and the audio data reproduced with the above-mentioned 
audio signal processor 1 00 according to this also differ. For example, when it is going to improve 
the tone quality of audio data by making a sampling frequency high in the above-mentioned audio 
signal processor 1 00, infanticide processing which reduces a sampling frequency is performed 
with the student signal generation filter 37. Moreover, when aiming at improvement in tone 
quality by compensating the data sample which lacked the input audio data DID in the above- 
mentioned audio signal processor 1 00 to this, according to this, it is made as [ perform / 
infanticide processing made to lack a data sample ] with the student signal generation filter 37. 
[0119] In this way. the student signal generation filter 37 generates the student audio data D37 
by predetermined infanticide processing from the teacher audio data D130. and supplies this to 
the envelope calculation section 31. 

[0120] The envelope calculation section 31 computes that envelope about the wave of each 
divided time domain concerned by the envelope calculation approach mentioned above about 
drawing 4 , after dividing into the field (it carries out to every the case of the gestalt of this 
operation, 6 [ for example, ], samples) for every predetermined time the student audio data D37 
supplied from the student signal generation filter 37. 

[0121] The envelope calculation section 31 supplies the envelope calculation result of the time 
domain divided at this time of the student audio data D37 to the class classification section 34 
as an envelope data point D31 of the student audio data D37. 

[0122] The class classification section 34 is ADRC (Adaptive Dynamic Range Coding) which 
compresses the envelope data point D31 and generates a compression data pattern. It has the 
circuit section and the class code generating circuit section which generates the class code to 
which the envelope data point D31 belongs. 

[0123] The ADRC circuit section forms pattern compressed data by performing an operation 
which is compressed into 2 bits from 8 bits as opposed to the envelope data point D31. Since 
this ADRC circuit section can perform accommodative quantization and can express the local 
pattern of signal level efficiently by the short word length here, it is used for code generating of 
a class classification of a signal pattern. 

[0124] When it is going to carry out the class classification of the six 8-bit data on an envelope 
wave (envelope data point), it must classify into a huge number 248 of classes, and, specifically, 
the burden on a circuit increases. So. in the class classification section 14 of the gestalt of this 
operation, a class classification is performed based on the pattern compressed data generated in 
the ADRC circuit section prepared in that interior. For example, if 1-bit quantization is 
performed to six envelope data points, six envelope data points can be expressed with 6 bits, 
and it can classify into 26 = 64 class. 

[0125] Here, the ADRC circuit section sets [ the dynamic range of the envelope in the started 
field ] a quantization code to Q for this [ DR and / bit rate ], setting the data level of m and 
• each envelope data point as L. and quantizes by dividing equally by the bit length which had 
between the maximum MAX in a field, and the minimum values MIN specified by the same 
operation as above-mentioned (1) type. Supposing six data points on the envelope computed in 
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the envelope calculation section 1 in this way consist of 8 bits (m= 8). for example, respectively, 

as for these, each will be compressed into 2 bits in the ADRC circuit section. 

[0126] If the compressed envelope data point is set to qn (n=1-6X respectively, thus, the class 

code generating circuit section prepared in the class classification section 34 Compressed 

envelope data point qn By being based and performing the same operation as above-mentioned 

(2) types The class code class which shows the class to which the block (q1 -q6) belongs is 

computed, and it is the computed class code class concerned. The class code data D34 which 

express are supplied to the prediction coefficient calculation section 136. 

[0127] Thus, the class classification section 34 generates the class code data D34 of the 

envelope data point D31, and supplies this to the prediction coefFicient calculation section 136. 

Moreover, the envelope data point D31 (xl. x2 xn) computed based on the student audio data 

D37 is supplied to the prediction coefficient calculation section 136. 

[0128] class code class to which the prediction coefficient calculation section 136 was supplied 
from the class classification section 34 the student audio data D37 — being based — each class 
code class every — a normal equation is stood using the envelope data carrier D135 ( drawing 
15 (B)) extracted from the computed envelope data point D31 and the teacher audio data D130 
supplied from the input edge TIN in the envelope calculation section 1 35. 
[0129] namely, the level of n sample of the envelope data point D31 computed based on the 

student audio data D37 — respectively — xl, x2 xn ****** — the quantization data of the 

result of having been alike, respectively and having performed p~bit ADRC — q1, .., qn ** — it 
carries out. At this time, it is the class code class of this field. A definition is given like above- 
mentioned (2) types. And they are xl, x2. xn, respectively about the level of the envelope 

data point D31 computed based on the student audio data D37 as mentioned above. When it 
carries out and level of an envelope wave of the teacher audio data D130 of the quality of loud 
sound is set to y, they are a prediction coefficient w1, and w2, ... wn for every class code. The 
linearity presumption type of n tap to depend is set up. Let this be above-mentioned (4) types. 
Before study, it is wn. It is an undetermined coefficient. 

[0130] In the study circuit 130, it learns to two or more audio data (envelope) for every class 
code. When a data measurement size is M, above-mentioned (5) types are set up according to 
above-mentioned (4) types, however, k= — 1,2, and .... it is M. 

[0131] In M>n. they are a prediction coefficient w1 and ....wn. Since it is not decided uniquely, (6) 
types define the element of the error vector e (however. k= 1, 2, ... M). and it asks for the 
prediction coefficient which makes (7) types min. It is a. solution method by the so-called least 
square method. 

[0132] wn according to (7) types here It asks for a partial differential coefficient. In this case, 
what is necessary is just to calculate each Wn (n=1-6) so that (8) types may be set to "0." 
[0133] And they are Xij and Yi like (9) types and (10) types. A definition expresses (8) types as 
(11) types using a matrix. 

[0134] Generally this equation is called the normal equation. In addition, it is n= 6 here. 
[0135] the prediction coefficient calculation section 36 after the input of all the data for study 
(the teacher audio data D30, the class code class, and audio data point D33) is completed — 
each class code class the normal equation having shown in above-mentioned (11) equations — 
standing — this normal equation — sweeping out — general matrix solution methods, such as 
law. — using — every — Wn ******** — It solves and a prediction coefficient is computed for 
every class code. The prediction coefficient calculation section 36 writes each computed 
prediction coefficient (D36) in the prediction coefficient memory 1 5. 

[0136] As a result of performing such study, in the prediction coefficient memory 15, they are 

the quantization data q1 q6. The prediction coefficient for presuming the audio data y of the 

quality of loud sound is stored for every class code for every pattern specified. This prediction 
coefficient memory 15 is used in the audio signal processor 100 mentioned above about drawing 
14 . By this processing, study of the prediction coefficient for creating the audio data of the 
quality of loud sound from the usual audio data according to a linearity presumption type is 
completed. Incidentally, as an approach of creating the audio data of the quality of loud sound 
from the usual audio data, not only a linearity presumption type but various approaches can be 
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applied. 

[0137] Thus, the study circuit 130 can generate the prediction coefficient for the interpolation 
processing in the audio signal processor 100 in consideration of extent which performs 
interpolation processing in the audio signal processor 100 by performing infanticide processing of 
the teacher audio data of the quality of loud sound with the student signal generation filter 37. 
[0138] In the above configuration, the audio signal processor 100 computes the envelope in the 
time amount wave field of the Input audio data D10 in the envelope calculation section 11. This 
envelope changes for every tone quality of the input audio data D10, and the audio signal 
processor 100 specifies that class based on the envelope of the input audio data D10. 
[0139] Beforehand, at the time of study, it asks for the prediction coefficient for obtaining the 
audio data (teacher audio data) of the quality of loud sound without distortion for every class, 
and the audio signal processor 10 carries out the prediction operation of the envelope of the 
input audio data D10 by which the class classification was carried out based on the envelope 
with the prediction coefficient according to the class. Thereby, since the prediction operation of 
the envelope of the input audio data D10 is carried out using the prediction coefficient according 
to the tone quality, the envelope of the audio data wave whose tone quality improved to 
practically sufficient extent is obtained. The audio data whose tone quality improved are obtained 
by modulating a subcarrier based on this envelope. 

[0140] Moreover, even if phase fluctuation arises at the time of class classification adaptation 
processing of the input audio data D10 in the audio signal processor 100 by asking for the 
prediction coefficient corresponding to each about much teacher audio data with which phases 
differ at the time of the study which generates the prediction coefficient for every class, 
processing corresponding to phase fluctuation can be performed. 

[0141] According to the above configuration, the envelope which can change the input audio 
data D10 into the audio data D117 of the quality of loud sound much more is generable by 
carrying out the class classification of the input audio data D10 based on the envelope in the 
time amount wave field of the input audio data D 10, and having been made to carry out the 
prediction operation of the envelope of the input audio data D10 using the prediction coefficient 
based on the result concerned by which the class classification was carried out. 
[01 42] Moreover, although the case where a class classification was carried out based on the 
envelope data D1 1 was described in the gestalt of above-mentioned operation While this 
invention inputs the input audio data D10 not only into this but into the class classification 
section 14 and performing the class classification based on the wave of the input audio data D10 
in the class classification section 14 concerned It may be made to perform the class 
classification based on both input audio both waves and envelopes D10 by performing the class 
classification of an envelope in the envelope calculation section 11, and unifying these two 
classes in the class classification section 14. 

[0143] (3) it is the gestalt of other operations — although the case where the envelope 
calculation approach mentioned above about drawing 5 was used in the gestalt of above- 
mentioned operation was described — this invention — not only this — for example, other 
various envelope calculation approaches, such as an approach of only connecting peak value, are 
applicable. 

[0144] moreover, the result of in short having learned this invention not only in this although the 
case where the technique by linearity primary was used as a prediction method was described in 

the gestalt of above-mentioned operation — using — it makes — ****ing — for example, 

many — when the technique by degree function and the digital data further supplied from an 
input terminal TIN are image data, various prediction methods, such as technique predicted from 
the pixel value itself, can be applied. 

[0145] moreover — although the case where ADRC generated a compression data pattern in the 
class classification section 14 was described in the gestalt of above-mentioned operation — this 
invention — not only this but reversible coding (DPCM:Differrential Pulse Code Modulation) Or 
vector quantization (VQ:Vector Quantize) etc. — you may make it use a compression means 
[0146] Moreover, in the gestalt of above-mentioned operation, although the case where a 
predetermined meaisurement size was thinned out jn the student signal generation filter 37 of the 
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study circuit 30 was described, this invention can apply other various approaches, such as 
reducing not only this but the number of bits. 

[0147] Moreover, in the gestalt of above-mentioned operation, although the case where this 
invention was applied to the equipment which processes audio data was described, this invention 
can be widely applied, when changing not only this but image data, and other various data. 
[0148] 

[Effect of the Invention] According to this invention, conversion which was adapted for the 
description of an input digital signal much more can be performed as mentioned above by 
classiiFying the class of an input digital signal based on the envelope of an input digital signal, and 
having changed the input digital signal by the prediction method corresponding to the classified 
class concerned. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can hot be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the gestait of operation of the 1st of the digital- 
signal-processing equipment by this invention. 

[Drawing 2] It is the signal waveform diagram with which explanation of the class classification 
adaptation processing using an envelope is presented. 

[Drawing 3] It is the block diagram showing the configuration of an audio signal processor. 
[Drawing 4] It is the flow chart which shows the audio signal transform-processing procedure of 
the gestait of the 1 st operation. 

[Drawing 5] It is the flow chart which shows the calculation procedure of an envelope. 
[ Drawing 6] It is the signal waveform diagram with which explanation of the calculation approach 
of an envelope is presented. 

[Drawing 7] It is the signal waveform diagram with which explanation of the calculation approach 
of an envelope is presented. 

[Drawing 8] It is the signal waveform diagram with which explanation of the calculation approach 
of an envelope is presented. 

[Drawing 9] It is the signal waveform diagram with which explanation of the calculation approach 
of an envelope is presented. 

[Drawing 10] It is the signal waveform diagram with which explanation of the calculation approach 
of an envelope is presented. 

[Drawing 1 1] It is the block diagram showing the gestait of operation of the 1 st of the study 
equipment by this invention. 

[Drawing 12] It is the block diagram showing the gestait of other operations of digital-signal- 
processing equipment. 

[Drawing 13] It is the block diagram showing the gestait of other operations of study equipment. 
[Drawing 14 ] It is the block diagram showing the gestait of operation of the 2nd of the digital- 
signal-processing equipment by this invention. 

[Drawing 15] It is the signal waveform diagram with which explanation of the class classification . 
adaptation processing by the gestait of the 2nd operation is presented. 

[Drawing 16] It is the flow chart which shows the audio signal transform-processing procedure of 
the gestait of the 2nd operation. 

[Drawing 1 7] It is the block diagram showing the gestait of operation of the 2nd of the study 
equipment by this invention. 
[Description of Notations] 

10,100 [ .. A prediction coefficient memory. 16 / .. Prediction operation part, 36 / The 
prediction coefficient calculation section, 37 / A student signal generation filter. 111 / .. The 
envelope remainder calculation section, 112 / .. The normalization section, 116 / .. Envelope 
prediction operation part, 117 / .. Modulation section ] .... 11 An audio signal processor, 31 .. 14 
The envelope calculation section, 34 .. The class classification section, 15,115 
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